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EXECUTIVE SUMMARY

In November 1997 the Federal Aviation Administration (FAA) conducted three simulated
longitudinal impact tests on a 10-foot section of a Boeing 737 fuselage at the Transportation
Research Center Inc., located in East Liberty, Ohio.

The purpose of the tests was to measure the structural response of two overhead stowage bins
and an auxiliary fuel tank that were mounted in the fuselage. The data collected during these
tests are used to gain an understanding of the impact response characteristics of the structure and
interior items (i.e., bins and fuel tank). The tests will also provide empirical data which can be
used to develop new, or evaluate the adequacy of current, crash design standards for airframes

and interior items.
The three tests were conducted at 6, 9, and 16 g’s.

During the 6-g test a peak acceleration of 6.1 g’s was reached with a velocity change of 23 ft/sec.
As a result of this test the auxiliary fuel tank broke free of its mounting. No noticeable effect
was seen on the overhead stowage bins. The fuel tank was removed for subsequent tests.

The 9-g test saw a peak acceleration of 8.2 g’s with a velocity change of 32.2 ft/sec. No
significant damage occurred to the overhead bins as a result of this test.

The 16-g test reached a peak acceleration of 14.2 g’s with a velocity change of 41.7 ft/sec. One
of the bins broke free of its support brackets as a result of this test. The other bin experienced no

significant damage.

Additional data, photographs, and data plots for the bins, tank, and fuselage can be found in FAA
report DOT/FAA/AR-99/4, Longitudinal Acceleration Test of Overhead Luggage Bins and
Auxiliary Fuel Tank in a Transport Airframe Section.




INTRODUCTION

Three longitudinal simulated impact tests were conducted on a narrow-body transport (Boeing
737) fuselage section at the Transportation Research Center, Inc. (TRC). The tests were part of a
series of tests conducted by the Federal Aviation Administration (FAA) in support of their
Aircraft Safety Research Plan [1]. Additional tests in this series conducted by the FAA include
the transport airplane controlled impact demonstration [2] which was equipped with
instrumented overhead stowage bins [3]. Other longitudinal impact tests in this series include
the test of a narrow-body fuselage with seats and test dummies [4], and a narrow-body fuselage
with overhead stowage bins, auxiliary fuel tank, seats, and dummies [5]. Additional data,
photographs, and data plots for the bins, tank, and fuselage can be found in FAA report
DOT/FAA/AR-99/4, Longitudinal Acceleration Test of Overhead Luggage Bins and Auxiliary
Fuel Tank in a Transport Airframe Section [6].

Prior to the three dynamic tests, a static or calibration test was conducted on each of the two
overhead stowage bins. These tests were also conducted at TRC.

These tests are performed to gain understanding of the impact response characteristics of the
structure and interior items. They also provide empirical data which can be used to develop new,
or to evaluate the adequacy of the current, crash design standards for the airframe and interior
items. These standards can be found in the Federal Aviation Regulations (FAR) Part 25.

TEST OBJECTIVES

The objective of these tests was to measure the interaction between the fuselage section and both
the overhead stowage bins and the auxiliary fuel tank. Three tests were conducted at three
different target g levels (6, 9, and 16 g’s). The test results will be used to provide data that can
assess current crash dynamic design standards or support future changes in the FARs.

In addition, a comparison will be made between the loads measured in the overhead stowage bins
during the static test with the loads measured during the dynamic test. This information will be
used to help determine the necessity for dynamic testing.

TEST ARTICLE

The test article used for all three tests was a 10-foot-long section of a Boeing 737-200, fuselage
station (FS) 400 to 500A, and can be seen in figure 1. Mounted in the fuselage section were two
overhead stowage bins and an auxiliary fuel tank. A detailed discussion of these items follows.



FIGURE 1. TEST ARTICLE

AUXILIARY FUEL TANK.

In the lower portion of the test article, a 500-gallon auxiliary fuel tank was mounted to the
underside of the fuselage floor beams between FS 420 and FS 480. The fuel tank was mounted
on two “hanger rails” running longitudinally along the bottom of the fuselage floor beams. The
tank hangs on the rails by a “hanger flange” running longitudinally along the top sides of the
tank. Longitudinal movement along the rails is prevented by a “keeper block” located at the four
corners of the tank on the hanger rails. Figure 2 is a close view of the upper right corner of the
fuel tank and shows the floor beam, hanger rail, keeper block, and fuel tank. Additional forward
loads and moments are reacted by two bottom straps. The two bottom straps are fastened to the
bottom of the fuel tank and to a section of the fuselage floor under the tank. The bottom strap

can be seen in figure 3.




Fusl Tank

Tank Bottom Strap

Tank Bottom Strap

FIGURE 3. AUXILIARY FUEL TANK, BOTTOM STRAP

OVERHEAD STOWAGE BINS.

The test article contained two overhead stowage bins in the passenger cabin area. One of the
stowage bins was 120 inches long and was mounted on the left/pilot side of the cabin between



FS 400 and FS 500A. This bin is referred to as bin A for this test. The other overhead stowage
bin was 60 inches long and was mounted on the right/copilot side of the cabin between FS 420
and FS 480. This bin is referred to as bin B for this test. Photographs of bin A and bin B can be
seen in figures 4 and 5 respectively.

FIGURE 5. BIN B




Mounting and support brackets for the bins will be discussed in the calibration section of this
report.

WEIGHT.
The test article weight during the first test was 13,584 pounds (this includes the 7180-pound
sled to which the test article is mounted). A breakdown of the test article weight is provided in

table 1.

TABLE 1. TEST ARTICLE WEIGHT

Item Weight (pounds)
Test Article Empty Weight 2036
Sled Frame 7180
Overhead Stowage Bin A 92
Bin A Simulated Luggage 210
Overhead Stowage Bin B 53
Bin B Simulated Luggage 120
Auxiliary Fuel Tank 343
Simulated Fuel 3550
Total Weight 13,584

The auxiliary fuel tank and simulated fuel were not included on the second and third tests. All
other weights remained the same. As a result of removing the fuel tank, the total test article
weight was reduced by 3893 pounds to 9691 pounds for the second and third tests.

TEST FACILITY

The tests were conducted at the Transportation Research Center Inc.’s Impact Simulator Facility
in East Liberty, Ohio. This facility uses a 24-inch-diameter HYGE Shock Tester to simulate the
deceleration conditions of an impact by rapidly accelerating the test article in the opposite
direction. In other words, the test article is initially at rest and the HYGE Shock Tester rapidly
accelerates the test article backwards. This rapid backwards acceleration produces an impulse
similar to that of a rapid deceleration which would be experienced by an identical vehicle in a
forward impact.

The HYGE Shock Tester is pneumatically operated and produces thrust through differential gas
pressures acting on the two faces of a thrust piston in a closed cylinder. Test article acceleration
in controlled by a metering pin. The contour of the metering pin regulates the amount of gas
flow from one side of the thrust piston to the other and thus allows control over the test article
acceleration. By changing the pressures in the chambers of the cylinder the test article pulse
magnitude and duration can be changed.

The test article was mounted in a steel frame and the steel frame was attached to the test facility
sled. The steel frame was fabricated in a manner to minimize any effect on load paths between
the fuselage and the overhead stowage bins, fuel tank, and fuselage floor.



INSTRUMENTATION

ELECTRONIC SENSORS.

The test article was instrumented with accelerometers, string potentiometers, and strain gages.
Accelerometers were located on the fuselage, sled, overhead bins, and auxiliary fuel tank and
were used to record acceleration in the longitudinal (X), lateral (Y), or vertical (Z) directions.
String potentiometers were attached to the overhead stowage bins and the fuel tank and measured
longitudinal displacement. Strain gages were attached to the support brackets of the overhead
stowage bins and measured the loads on these support brackets.

Table 2 is a compilation of the instrumentation used in the three tests.

TABLE 2. INSTRUMENTATION

Test 1
Accelerometer Strain String Data
Longitudinal | Lateral | Vertical | Gage | Potentiometer Channels

Fuselage 6 4 6 - - 16
Floor 2 2 2 - - 6
Overhead Stowage Bin A 3 3 3 - 1 10
Overhead Stowage Bin A

Attachment Supports - - - 21 - 21
Overhead Stowage Bin B 3 3 3 - 1 10
Overhead Stowage Bin B

Attachment Supports - - - 16 - 16
Auxiliary Fuel Tank 3 2 2 - 1 8
Drive Fixture/Sled 1 - - - - 1
Total 87

Test 2 and Test 3
Accelerometer Strain String Data
Longitudinal | Lateral | Vertical | Gage | Potentiometer | Channels

Fuselage 6 4 6 - - 16
Floor 2 2 2 - - 6
Overhead Stowage Bin A 3 3 3 - 1 10
Overhead Stowage Bin A

Attachment Supports - - - 21 - 21
Overhead Stowage Bin B 3 3 3 - 1 10
Overhead Stowage Bin B

Attachment Supports - - - 16 - 16
Drive Fixture/Sled 1 - - - - 1
Total 79

All data used for the analysis in this report can be found in appendix A.




FILM AND PHOTOGRAPHY.

Twelve high-speed cameras filming at 500 frames per second and two real-time video cameras
were used during the first test to record the event. There were four high-speed cameras located
on the floor of the test facility to film overall views of the tests. Eight high-speed cameras were
located on the test sled or fuselage to capture isolated views of the bins and tank. The two video
cameras were located on the test facility floor and also captured overall views of the test.
Camera locations and views are shown in table 3.

TABLE 3. CAMERA VIEWS

Camera

Number | Camera Location Camera View Type
1 Floor Overall Front Right Quarter High-Speed Film

Floor Overall Front Left Quarter High-Speed Film

3 Floor Overall Rear Right Quarter High-Speed Film
4 Floor Overall Rear Left Quarter High-Speed Film
5 Sled Bin A Forward High-Speed Film
6 Sled Bin A Rear High-Speed Film
7 Fuselage Floor Bin A Upper Support High-Speed Film
8 Sled Bin B Forward High-Speed Film
9 Sled Bin B Rear High-Speed Film
10 Fuselage Ceiling | Bin B Outboard Side Support | High-Speed Film
11 Sled Fuel Tank High-Speed Film
12 Sled Fuel Tank High-Speed Film
13 Floor Overall Front Right Video
14 Floor Overall Front Left Video

For tests two and three, cameras 11 and 12 were removed (these cameras were previously
recording the fuel tank).

Pretest and posttest photographs were taken with a 35-mm camera for each test. Photographs
were taken of any significant damage or points of interest.

CALIBRATION ANALYSIS

Prior to the three tests, calibrations were performed on the overhead stowage bins. These
calibrations were conducted to verify the loads in the support brackets were within expected
limits. Also, these calibrations are the basis for comparisons of the loads under static and
dynamic conditions as well as determining the influence coefficients.

In order to conduct the calibration each bin was pulled in the longitudinal direction at a force
equal to six times its weight and contents (i.e., a 6-g static test). Bin A weighing a total of 302
pounds was pulled to approximately 1812 pounds, and bin B weighing 173 pounds was pulled to
approximately 1038 pounds. These loads were target weights that were not exactly achieved as
noted below.



BIN A.

Bin A was held in place by six support brackets, three of these support brackets attached to the
top of the bin and three attached to the bottom of the bin. The three upper support brackets
attached to a support rail that ran longitudinally along the fuselage. The support rail was
mounted to the fuselage frame sections. The lower support brackets attached to either an air duct
that ran longitudinally along the fuselage or to the fuselage frame sections through a
link/turnbuckle assembly.

For the purpose of identification during this test, the three upper and three lower support brackets
were labeled AU75, AU76, AU78 and AL78, AL76, AL75 respectively. Locations for these
supports can be seen in figure 6.

Support Rail
. Support AU76 /
] 1 e
Support AUYS/ N // T / \Support AU78
Support AL78. II Forward
< A & || = o
\_- A SO\ & ry , | Support AL75
Support AL76
{ 60" I 60" |

A Accelerometer X, Y and Z directions

FIGURE 6. BIN A SUPPORT BRACKET LOCATIONS

To determine if all the forces on bin A were within expected limits and in equilibrium, a force
balance was calculated using the load data of the support brackets collected during the static
calibration test. Before this could be done, the loads recorded in each of the support brackets had
to be resolved along the aircraft vertical and lateral axes. For the upper brackets there was a 57-
degree offset between the vertical and lateral axis of the support bracket and the vertical and
lateral aircraft axis (0. = 57 degrees). A diagram of the upper support bracket and related axis is
shown in figure 7. The lower support brackets had a 16-degree offset between the vertical and
lateral axis of the support bracket and the vertical and lateral aircraft axis (o = 16 degrees) and is
shown in figure 8.
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FIGURE 7. BIN A UPPER SUPPORT BRACKET
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FIGURE 8. BIN A LOWER SUPPORT BRACKET
The following equations were used to resolve the calibration loads into loads along the aircraft
axis for both the upper and lower brackets:
Py =Pealy * cosot - Peai, * sino €))
P, =Pca, * cosol + Pcayy * sinot

)



P, and P, are the resultant loads in the aircraft Y and Z axes respectively. Pcay and Py, are
the loads measured during the calibration in the support bracket Y and Z axes respectively.
Alpha (0)) is the angle between the load measured in the calibration axes and the aircraft axes.

The results of the force balance for bin A are presented in table 4. Bin A was calibrated to 1762
pounds (target weight 1812 pounds); therefore the total static reaction load in the X direction
should be 1762 pounds. In other words, the sum of the reaction loads in the X direction should
be equal to 1762 pounds which was the applied load. There was no load in the Y or Z direction
therefore the reaction loads in these directions is zero. The weight of the bin, which normally
would be recorded in the Z direction, was zeroed out by the data acquisition system prior to the

start of the calibration.

TABLE 4. BIN A CALIBRATION FORCE BALANCE

Support Load X (Ib) Load Y (Ib) Load Z (Ib)
AUT7S (aft) 436 -6 -6
AUT76 (center) 590 51 -1
AU78 (forward) 44 -71 -18
AL78 (aft) 129 -104 35
AL76 (center) 328 37 41
AL75 (forward) 227 128 49
Reaction Load 1754 -39 18
Expected Reaction Load 1762 0 0
Difference 8 -39 18

Due to the complex geometry of the support brackets, completely isolating the loads into the X,
Y, and Z components was difficult. Strain gages were applied to the support brackets to read
reaction loads in the X, Y, and Z directions; however, it was not possible to completely isolate
these load paths. Consequently, while pulling in the X direction, reaction loads read in the Y and
7 directions. The differences that were recorded in the X, Y, and Z directions are within
acceptable limits and it is felt that the force balance was valid and all loads were within
acceptable limits.

BIN B.

Bin B was held in place by 11 support brackets. The support bracket locations can be seen in
figure 9. Two of these support brackets, labeled 5 and 6, were attached to the outboard side of
the bin and primarily carried loads in the X direction. Supports 5 and 6 were attached to a flange
that was attached to the fuselage frame sections. The five support brackets labeled 7, 8, 9, 10,
and 11 were mounted directly to the fuselage frame sections and were connected to the bin
through a support rail that ran longitudinally along the length of the bin. These five support
brackets carried loads primarily in the Y and Z directions. The remaining four brackets labeled
1, 2, 3, and 4 carried loads primarily in the Z direction. These support brackets were attached
from the bin to a frame section in pairs that lined up in series. Support brackets 2 and 3 were in
series at the forward end of the bin while support brackets 1 and 4 were in series at the aft end of

the bin.

10
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FIGURE 9. BIN B SUPPORT BRACKET LOCATIONS

To determine if all the forces on bin B were within acceptable limits and in equilibrium, a force
balance was calculated using the load data of the support brackets collected during the static
calibration test. Before this could be accomplished, the loads recorded in each of the support
brackets had to be resolved along the aircraft vertical and lateral axes as was accomplished for
bin A. Support brackets 1-4 measured strictly in the Z direction and support brackets 4, 5, and 6
measured primarily in the X direction so the forces in these brackets were not resolved. Support
brackets 7-11 have an offset of 6 degrees from the lateral (y) axis (o = 6 degrees), and 28
degrees from the vertical (z) axis (B = 28 degrees) when compared to the vertical and lateral
aircraft axes. A diagram of support brackets 7-11 showing the related axes is seen in figure 10.
The following equations were used to resolve calibration loads into loads along the aircraft axis:

Py = Pcary * cosoL + P, * sinf} 3)
P, =Pca * cosP + Pcay * sinct 4
P, and P, are the resultant loads in the aircraft Y and Z axes respectively. Pcay and Py, are the

loads measured during the calibration in the Y and Z axes respectively. Alpha (o) and beta ()
are the angles between the calibration axes and the airplane lateral and vertical axes.

11
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FIGURE 10. BIN B SUPPORT BRACKETS 7-11

A force balance was calculated from the calibration of bin B and the results are shown in table 5.
Bin B was calibrated to 981 pounds (target weight was 1038 pounds) therefore the total static
reaction load in the X direction should be 981 pounds. There was no load in the Y or Z direction
therefore the reaction loads in these directions is zero. The weight of the bin, which normally
would be recorded in the Z direction, was zeroed out by the data acquisition system prior to the
start of the calibration.

TABLE 5. BIN B CALIBRATION FORCE BALANCE

Support Load X (Ib) Load Y (Ib) Load Z (Ib)
1 - - -15
2 - - -36
3 - - -
4 - - -10 (not used)
5 469 - -
6 413 - -
7 - 11 -13
8 - -21 -12
9 - -50 -2
10 - -99 -21
11 -15 -38
Reaction Load 882 -188 -137
Expected Reaction 981 0 0
Load
Difference 99 188 137

12




Support brackets 2 and 3 as well as support brackets 1 and 4 are positioned in series. Therefore,
the load read in these support brackets (for example 1 and 4) should be identical and only one of
the pair was used in the force balance calculation. Support bracket 3 was recording erroneous
data during the calibration and therefore its data were not used for analysis. All other loads were
within acceptable limits.

Due to the complex geometry of the support brackets, completely isolating the loads in the X, Y,
and Z components was difficult. Strain gages were applied to the support brackets to read
reaction loads in the X, Y, and Z directions; however, it was not possible to completely isolate
these load paths. Consequently, while pulling in the X direction, reaction loads read in the Y
and Z directions. The differences that were recorded in the X, Y, and Z directions are within
acceptable limits and it is felt that the force balance was valid and all loads were within
acceptable limits.

LONGITUDINAL TESTS

TEST 1.

The first test was scheduled to be a 6-g test. The actual sled peak acceleration was 6.1 g’s with a
velocity change of 23.2 ft/sec.

The fuel tank separated from its mounting as a result of the acceleration. Damage to the tank
occurred at the forward end of both hanging flanges. The damage, which can be seen in figure
11, was a shearing failure of the flange as a result of the flange being forced forward against the
keeper blocks.

Hanging Fliange

Shearing Failure

FIGURE 11. HANGING FLANGE SHEARING FAILURE
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The hanging rails, keeper blocks, and the bottom straps were damaged in the test. Both hanging
rails experienced bending and tearing at the forward end. The keeper blocks both failed in shear
when the tank hanging flange was forced against the keeper blocks. Damage to the hanging
flange and keeper block can be seen in figure 12. In addition, the bottom straps were pulled from
the fuselage floor at the attachment point as a result of the tank’s forward load. The bottom strap
damage can be seen in figure 13.

Keeper Block

FIGURE 12. HANGING FLANGE AND KEEPER BLOCK DAMAGE

Fuselage Floor

FIGURE 13. BOTTOM STRAP ATTACHMENT POINT DAMAGE
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Due to excessive damage, the auxiliary fuel tank was removed for subsequent tests.
The overhead bins and the fuselage experienced no noticeable damage during the test.

TEST 2.

The second test was scheduled to be a 9-g test. The actual sled peak acceleration was 8.2 g’s
with a velocity change of 32.2 ft/sec.

No significant damage was observed to either bin or to the fuselage as a result of this test.
TEST 3.

The third test was scheduled to be a 16-g test. The actual sled peak acceleration was 14.2 g’s
with a velocity change of 41.7 ft/sec.

Bin A experienced separation from the airframe during test 3. The support rail, to which all
three upper support brackets were attached, broke at all the frame section attachment points. The
upper support brackets did remain attached to the bin as well as the support rail. However, since
the support rail broke free at all the frame section attachment points, there was nothing to support
the bin once it became free. Examples of the damage to the fuselage frame at the rail attachment
points can be seen in figures 14 and 15.

FIGURE 14. FRAME DAMAGE AT HANGING RAIL ATTACHMENT POINT FS 500
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Frame Damage

FIGURE 15. FRAME DAMAGE AT HANGING RAIL ATTACHMENT POINT FS 500A
The lower support brackets experienced various separation modes as a result of the test.

The forward support bracket, AL75, was mounted by bolting the support bracket to an air duct
and was also attached to the fuselage frame through a link/turnbuckle assembly. After the test,
the support bracket remained attached to the frame through the link/turnbuckle assembly;
however, the bracket had completely separated from the air duct. The four bolts that held the
support bracket to the air duct tore through the air duct. This damage can be seen in figure 16.
In addition to the support bracket separating at the air duct, the bin separated at the support
bracket. The adhesive in the bin honeycomb material failed and the bin separated from the
support bracket; this can also be seen in figure 16.

The center of the three support brackets, AL76, was bolted to the air duct and also was attached
to the fuselage frame through a link/turnbuckle assembly. The link/turnbuckle assembly was
bolted to a flange that bolted to the fuselage frame. After the test, the support bracket remained
attached to the bin; however, the support bracket completely separated from the air duct and the
flange separated from the fuselage frame. The damage to the air duct can be seen in figure 17.
The support bracket is shown in figure 18 and the separated flange and link/turnbuckle assembly
can be seen in figure 19.
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FIGURE 16. SUPPORT BRACKET AL75 AIR DUCT AND BIN DAMAGE

FIGURE 17. SUPPORT BRACKET AL76 AIR DUCT DAMAGE

17




., Support Bracket ALTG

)

Support Bracket AL78 ".,I»,*
: T \

'II".

FIGURE 19. SUPPORT BRACKET AL76 SEPARATED FLANGE

The rear lower support bracket, AL78, was attached to the fuselage frame through a
link/turnbuckle assembly. The link/turnbuckle assembly separated from the fuselage frame as a
result of the test. A photograph showing support bracket AL78, after the test, can be seen in
figure 18. Damage to the fuselage frame at the link/turnbuckle assembly attachment point is
shown in figure 20.
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FIGURE 20. FUSELAGE FRAME DAMAGE

As a result of all the structural separations, bin A completely broke loose from its mounting.
Bin B experienced no significant structural damage as a result of this test.
ANALYSIS

AUXILIARY FUEL TANK.

The auxiliary fuel tank completely separate from its mounting during the 6-g test. Separation
began at approximately 64 ms at a g level of 5.5, and was complete at approximately 76 msata g
level of 5.2.

BINS.

BIN A. For bin A the peak reactive loads in the support brackets were seen at 102, 93, and
66 ms for the 6, 9, and 16-g tests respectively. The resolved reactive loads at these times in the
X, Y, and Z direction and the expected loads for the same times are shown in table 6. The
expected load is the weight of the bin multiplied by the measured acceleration of the bin in the
corresponding axis. This is calculated from the kinematic equation:

F=m=*a (5)
where F is the force, m is the weight of the bin, and a is the bin acceleration (in theory m is the

mass of the bin, however, the mass and the weight are constant therefore for the purposes of this
analysis the bin weight can be used) Bin A had three accelerometers attached to its underside.
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One accelerometer was located in the front, one in the center, and one in the rear. For the
purpose of this analysis, an average of the three accelerations was calculated and used as the bin

acceleration (a).

TABLE 6. BIN A RESOLVED REACTIVE LOADS, 6-g TEST AT 102 ms

Support Load X (Ib) Load Y (Ib) Load Z (1b)
AU7S5 (aft) 464 15 -74
AUT76 (center) 702 -62 -162
AU78 (forward) 69 -49 36
AL78 (aft) 141 139 -113
AL76 (center) 437 56 6
AL7S5 (forward) 285 -130 32
Reaction Load 2098 -31 -275
Expected Load 1714 -116 -10
Difference 384 85 265

As seen in tables 7 and 8, at the time of peak X-direction loads, reaction and expected loads were
closely correlated. Differences in the reaction and expected loads are expected because of the
inability to isolate load paths in the X, Y, and Z directions. Additional errors may exist due to
the method used to calculate acceleration. Acceleration was determined to be an average of three
accelerations measured at three different locations on the bin. This could cause the calculated
average to be different than the actual acceleration resulting in differences between the actual

loads and the calculated loads.

To observe how bin A reacts over time, the sum of the X-direction measured load in the support
brackets was compared to the expected load in the X direction. The expected load was
calculated by multiplying the weight of the bin by the measured acceleration using equation 5.
As stated above, the acceleration was the average of three measured values. The expected load
was compared to the sum of the X-direction support bracket measured loads in figures 21, 22,
and 23 for the 6-, 9-, and 16-g tests respectively.

TABLE 7. BIN A RESOLVED REACTIVE LOADS, 9-g TEST AT 93 ms

Support Load X (Ib) Load Y (Ib) Load Z (Ib)
AUT7S (aft) 606 8 -117
AU76 (center) 935 -16 -159
AU78 (forward) 202 27 189
AL78 (aft) 196 39 -194
AL76 (center) 625 230 1
AL75 (forward) 492 102 53
Reaction Load 3056 102 -227
Expected Load 2952 0 -103
Difference 102 102 124
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TABLE 8. BIN A RESOLVED REACTIVE LOADS, 16-g TEST AT 66 ms

Support Load X (lb) Load Y (Ib) Load Z (Ib)
AUTS (aft) 854 195 -89
AUT6 (center) 1235 -12 -260
AUT78 (forward) 459 38 89
AL78 (aft) 268 -291 -283
AL76 (center) 913 55 7
ALT7S (forward) 709 329 60
Reaction Load 4438 314 -478
Expected Load 4240 499 -180
Difference 198 185 298
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FIGURE 21. BIN A, EXPECTED LOAD COMPARED TO MEASURED LOAD, 6-g TEST
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FIGURE 22. BIN A, EXPECTED LOAD COMPARED TO MEASURED LOAD, 9-g TEST
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FIGURE 23. BIN A, EXPECTED LOAD COMPARED TO MEASURED LOAD, 16-g TEST

A close agreement between the two curves in these graphs shows that the load measured during
the test is what would be expected given the bin acceleration. The two curves for the 16-g test
are not expected to be close after approximately 66 ms due to the separation of the bin at its

attachments.

The loads in the X direction in the 6-g static test and the 6-g dynamic test were compared at the
point when the g level during the dynamic test was equal to the load applied during the static
test. For bin A, a static load of 1762 Ibs was applied which corresponds to 5.83 g since the bin
weighed 302 pounds. This g level is calculated using equation 5. At 74 ms the acceleration of
bin A in the 6-g test was 5.83. The comparison is presented in table 9. This table shows a close
correlation of the loads for the static and dynamic tests.

TABLE 9. BIN A STATIC VERSUS DYNAMIC DERIVED LOADS IN X DIRECTION

Support Load (Ib)
Static Dynamic

AUT7S5 (aft) 436 468
AU76 (center) 590 614
AU78 (forward) 87 213
AL78 (aft) 129 120
AL76 (center) 328 418
AL75 (forward) 227 236
Total Load 1797 2069
Difference 272

During the third test, bin A was completely separated from the fuselage at approximately 66 ms.
At the time of separation, there was a longitudinal load of approximately 4438 pounds in the
support brackets and the bin was experiencing a longitudinal acceleration of approximately
14.5 g’s. This g level is an average of the three accelerometers located on the bin.
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BIN B. For bin B the peak loads were seen at 109, 108, and 95 ms for the 6-, 9-, and 16-g tests
respectively. The loads in the X, Y, and Z direction at these times, as well as the expected loads
in these directions at identical times, are shown in tables 10, 11, and 12 for the 6-, 9-, and 16-g
tests respectively.

The expected load, calculated using equation 5, is the weight of the bin multiplied by the average
measured acceleration of the bin in the corresponding axis. Bin B had three accelerometers
attached to its underside. One accelerometer was located in the front, one in the center, and one

in the rear.

TABLE 10. BIN B RESOLVED REACTIVE LOADS, 6-g TEST AT 109 ms

Support Load X (Ib) Load Y (Ib) Load Z (Ib)
1 - - -22
2 - - -78
3 - - NA
4 - - -11
5 650 - -
6 553 - -
7 - 30 4
8 - -48 -48
9 - -45 -8
10 - 0 43
11 - -15 2
Reaction Load 1203 -78 -137
Expected Load 1240 -90 -53
Difference 37 12 84

TABLE 11. BIN B RESOLVED REACTIVE LOADS, 9-g TEST AT 108 ms

Support Load X (Ib) Load Y (Ib) Load Z (Ib)

1 - - 6

2 - - -69

3 - - NA

4 - - -10

5 -845 - -

6 =724 - -

7 - 33 -42

8 - -62 -65

9 - -5 -17

10 - 106 107

11 - -35 -11
Reaction Load 1570 36 -91
Expected Load 1540 15 21
Difference 30 16 70
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TABLE 12. BIN B RESOLVED REACTIVE LOADS, 16-g TEST AT 95 ms

Support Load X (Ib) Load Y (Ib) Load Z (Ib)
1 - - =77
2 - - -266
3 - - NA
4 - - -113
5 1542 - -
6 1368 - -
7 - -9 -164
8 - -76 -66
9 - -5 -17
10 - 106 107
11 - -160 -162
Reaction Load 2912 349 -452
Expected Load 2845 126 -169
Difference 67 223 283

Tables 10 through 12 show a close correlation between reaction and expected loads at the time of
peak X-direction loads in the support brackets. Differences in the reaction and expected loads
are expected because of the inability to isolate load paths in the X, Y, and Z directions. As for
bin A, additional errors may exist due to averaging used to calculate acceleration from the three
accelerations measured at three different locations on the bin.

To observe how bin B reacts over time, a sum of the X-direction measured load in the support
brackets was compared to the expected load in the X direction. The expected load was
calculated by multiplying the weight of the bin by the measured acceleration using equation 5,
using the average of the three accelerations on the bin used for this calculation. The expected
load is compared to the sum of the support bracket measured loads in figures 24, 25, and 26 for
the 6-, 9-, and 16-g tests respectively.

1000 e B e e ot e i ot e e
500 | -

Load (11

500 |

1000 -

-50 0 50 100 150 200 250 300 350

Time (msec)

FIGURE 24. BIN B, EXPECTED LOAD COMPARED TO MEASURED LOAD, 6-g TEST
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FIGURE 25. BIN B, EXPECTED LOAD COMPARED TO MEASURED LOAD, 9-g TEST
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FIGURE 26. BIN B, EXPECTED LOAD COMPARED TO MEASURED LOAD, 16-g TEST
These graphs show a close correlation between the load measured and the expected load.

A comparison was made of the 6-g static test and the 6-g dynamic test in the X direction. This
comparison was made when the g level during the dynamic test was equal to the load applied
during the static test. For bin B, a static load of 981 1bs was applied which corresponds to 5.68 g
since the bin weighed 173 pounds. At 84 ms the average acceleration of bin B was 5.68. The
comparison is presented in table 13.

TABLE 13. BIN B STATIC VERSES DYNAMIC DERIVED LOADS IN X DIRECTION

Support Load (Ib)
Static Dynamic
5 469 510
6 413 436
Total Load 882 946
Difference 64
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DISPLACEMENTS. String potentiometers were attached to the auxiliary fuel tank to measure
longitudinal displacement. Due to the structural separation of the tank, the string potentiometer

data was not useful.

These string

A string potentiometer was attached to the aft side panel of each bin.
Longitudinal

potentiometers were to record longitudinal displacements during the tests.
displacement as well as corresponding times for the bins are shown in table 14.

TABLE 14. LONGITUDINAL DISPLACEMENTS AND CORRESPONDING TIMES

Test Bin A Bin B

6g 0.28 inch 108 ms 0.13 inch 116 ms
9¢ 0.49 inch 103 ms 0.18 inch 119 ms
16 g NA NA 0.39 inch 97 ms

Due to the separation of the bin from the fuselage during the 16-g test of bin A, no usable data
were obtained from the string potentiometer.

SUMMARY

During the 6-g test a peak acceleration of 6.1 g’s was reached with a velocity change of 23 ft/sec.
As a result of this test the auxiliary fuel tank broke free of its mounting. No noticeable effect
was seen on the overhead stowage bins. The fuel tank was removed for subsequent tests.

The 9-g test saw a peak acceleration of 8.2 g’s with a velocity change of 32.2 ft/sec. No
significant damage occurred to the overhead bins as a result of this test.

The 16-g test reached a peak acceleration of 14.2 g’s with a velocity change of 41.7 ft/sec. One
of the bins broke free of its support brackets as a result of this test. The other bin experienced no
significant damage.

Additional data, photographs, and data plots for the bins, tank, and fuselage can be found in FAA
report DOT/FAA/AR-99/4, Longitudinal Acceleration Test of Overhead Luggage Bins and
Auxiliary Fuel Tank in a Transport Airframe Section.
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BIN A UPPER FRONT SUPPORT [NNER LONGITUDINAL FORCE
gg IRC_NUMBER . TRCEO2P TEST NUMBER TEST 1 6C
69 —
38 t— -
=
>
= 2
= \/\/\,_\_/'\’
- ) >
(&3
S
= 30—
_se —
. L I L | r 1 |
-28 18 40 79 198 130 1608 1590 228 250 284 318
TINE (MS)
CHANNEL : AU78XA FILTER: CH. CLASS 6@ PEAK DATA: 111.54 LBF @ 98.80 NS, -162.58 LBF € 285 .44 NS




B737 LONGITUDINAL IMPACT 6G 18 NOV 97

BIN A UPPER FRONT SUPPORT OUTER LONGITUDINAL FORCE

TRC NUMBER- TRCE0B2P TEST NUNMBER TEST 1§ 6C

90 =]
i
68 |—
% Lo
:.: . .
: AN | ‘
& 8 h A
[¥Y)
(&) . .
=3
W -38 f—
-68 |—
" ] L | | 1 L
-28 18 40 70 180 138 168 190 220 250 289 318
TINE (MS)
CHANNEL : AU78XB FILTER: CH. CLASS 68 PERK DATA- 215 81 LBF @ 72.56 NS, -186 @@ LBF € 303 .44 NS
B737 LONGITUDINAL IMPACT 6G 18 NOV §7
8IN A UPPER FRONT SUPPORT OUTER VERTICAL FORCE
120 TRC NUMBER: TRCEQ2P TEST NUMBER. TEST 3 6C
88
-~ 48—
é . . .
. ' : /\/\/\
£ ) //ﬁ\\/—\ /ﬁ\ JA
(%]
< . . . - > -
o
g -40—
-80 |— 3
-120 | | | | Q F | | | |
-20 18 40 78 180 130 166 198 228 259 288 310
TINE {NS)
CHANNEL - AUTBZC FILTER: CH. CLASS 1000 PEAK DATA- 2.82 MV @ 282.96 HS;, -1 .76 MV & 165.84 NS



B737 LONGITUDINAL IMPACT 6G 1S NOV 97

BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE
TRC _NUMBER- TRC6@2P TEST NUMBER TEST 1 6C

120
- 48 —- N
5 .
= .
g 2 AN aN — yan
- .
=)
P-4
—
-
2 |
-89
128 ! l | | | | | [ l l
-28 18 40 78 180 138 162 1990 228 258 288 310
TINE [NS)
CHANNEL : AU78BZD FILTER: CH CLASS igée PEAK DATA- 8 69 MV @ 307 44 NS, -8 56 NV € 284 16 HS
B737 LONGITUDINAL IMPACT 6G 19 NOV 87
BIN R UPPER MID SUPPORT INNER LONGITUDINAL FORCE
98 TRC_NUMBER: TRCS@2P JEST NUMBER TEST 1 6C
68 —-
- 38 —-
=
>
g
; ‘]
- : \/\/\/\A/\/\
o
= . .
S
“ =38 —
-68 L— -
g8 | L l I | | ! l ! l
-20 18 49 70 188 130 160 198 220 258 280 318
. TINE (NS)
CHANNEL : RU7BXA FILTER: CH. CLASS 68 PEAK DATA: 698.92 LBF € 98.88 MS, -133.87 LBF € 262.08 S
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(LBF X 181}

FORCE

TRC NUMBER TRC682P

B737 LONGITUDINAL INMPACT 6G 1S NOV 97

BIN A UPPER NMID SUPPORT DUTER LONGITUDINAL FORCE
TEST NUMSER TEST t 8C

99

60 — -

39—

1

VAVAYAYA

| | | | | j i i i

CHANNEL : AUT7EXB

FILTER  CH CLASS 69

TRC NUMBER . TRCE82P

4@ 78 188 138 168 190 220 250 284 310
TIHE (nS)

PEAK DATA 732 @8 LBF @ 99.20 NS, -233 82 LBF @ 25! 68 NS

B737 LONGITUDINAL IMPACT 6G 13 NOV 87

BIN A UPPER MID SUPPORT OUTER VERTICAL FORCE
TEST NUMBER TEST 1 6C

128

40 —-

My X 19°1)

YOLTAGE

PN A NI

CHANNEL : AUTEZC

-120

|

i

208

19

49

79

189

FILTER: CH. CLASS 108

139
TInE

168
(S}

PEAK DATA: 9.93 HY & 251 .12 nS

189

220

250

284

318

; -9.54 1V @ 386.88 hS

-



B737 LONGITUDINAL IMPACT 66 19 NOV 87

BIN A UPPER MID SUPPORT INNER VERTICAL FORCE

TRC NUMBER . TRC682P TEST NUMBER TEST 1 6C

120 :
i
8@ p— - :
- 40 —
=
=
>
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P
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<
=
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-80 —
-120 L | | , | | | | | l
-20 1a 48 7@ 180 130 160 190 220 25@ 28@ 310
TINE (1S)
CHANNEL: AUTEZD  FILTER: CH. CLASS 18@@ PEAK DATA @.42 NV @ 81 68 NS, -0.21 MV € 284 16 NS
8737 LONGITUDINAL INPACT &G 19 NOV 87
BIN A UPPER AFT SUPPORT INNER LONGITUDINAL FORCE
gg TRC_NUMBER : TRCEG2P TEST NUMBER _TEST 1 6C
60 —-
B
s e FaN
Ll
o
s
- -3 -
60 |—
o l l | | l | l l | |
-20 18 40 78 tae 130 160 190 220 250 288 310
TINE (1S)

CHANNEL : AUTSXA FILTER: CH. CLASS 68 PEAK DATA: 181.34 LBF @ 98.24 NS, -33.85 LBF @ 256.72 NS




TRC NUK

BER TRCED2P

8737 LONGITUDINAL IMPACT &G 1S NODV 87
BIN A UPPER AFT SUPPORT QUTER LONGITUDINAL FORCE

TEST NUMBER TEST 1 80

9

38 f—-

(LBF X 19!}

FORCE

i

i | | i i i

CHANNEL : AU75XB

TRC_NUH

1e 48 78

FILTER: CH CLASS &8

BER: TRCE@2P

188

138 160 190 228 250 280 318
TIME (nS)
PEAK DATA 471 36 LBF @ 75 6@ NS, -36 B5 LBF @ 244 .88 nS

B737 LONGITUDINAL INMPACT 6G 33 NOV 87
BIN A UPPER AFT SUPPORT OUTER VERTICAL FORCE

TEST NUMBER TEST 1 6C

120

40 — -

(HY X 1871)

YOLTAGE

48 f— .

/v/\’\/\VM/”\/\/\ﬁA A
B AN VA A VA W AV

i i i

| i L i |

-120
-2@

CHANNEL : AU75ZC

18 40 70

FILTER: CH. CLASS 1000

188

138 169 198 228 258 288 310

TIME {MS)
PEAK DATA: 3.31 RV € 250.08 NMS; -1.78 1V @ 275.52 MS




B737 LONGLTUDINAL IHPACT 6G 19 NOV S7

BIN A UPPER AFT SUPPORT INNER VERTICAL FORCE
TEST NUMBER TEST ! 6C

128 TRC NUMBER TRCe@2P
|
i
80 — - :
~ 48—
T
2
=<
g 8 o s vr\ N
w .
b
=
-t
S 40—
_88 S
120 I I | | | [ N | I |
-20 18 48 7@ 108 130 168 190 2290 250 280 318
TINE (HS)
CHANNEL : AU75ZD FILTER: CH. CLASS 1p0@ PEAK DATA- @ 47 NV @ 258 72 NS, -8 71 NV @ 251 36 NS
8737 LONGITUDINAL INPACT 6G 19 NOV 87
BIN B LONGITUDINAL DISPLRCEMENT
128 TRC NUNBER TRCE@2P TEST NUNMBER TEST 1 6G
88 —-
L 40—
3
=
]
=z
¢
[1%3
[ %]
o
& 18—
=
-88 +—
120 | 1 l L | | l | |
-26 18 48 78 18e 138 168 198 228 258 289 318
TINE (nS)
CHANNEL : 8INBXO FILTER: CH. CLASS 68 PEAK DATA: @.13 IN @ 115.92 1S; -8.86 IN 8 263 44 NS




B737 LONGITUBINAL INPACT &G 1S NOV €7
BIN B FRONT LONGITUBINAL ACCELERATIQN

68 TRC NUHBER: TRC6@2P TEST NUMBER TEST : 63
40—
L=
e
z .
= e AN aNZAN o 2\
P
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=}
o
<
_28 S—
~4@ p—
- | r | r 1 1 [ l
-24 18 40 78 188 138 169 190 22¢ 254 28@ 3te
TIRE (NS}
CHANNEL : 8BFXG FILTER: CH CLASS 6@ PEAK OATA 3 38 G B 254 24 MS, -7.68 G € 186 48 NS
8737 LONGITUDINAL INPACT 6€C 18 NGOV 87
BIN B FRONT LATERAL ACCEILERATICN
e TRC NUNBER TRC6Q2P TEST NUMBER TEST t 6GC
48 —
20 p—-
S
z .
ol 0 Pan N\ oD\ A D
g V V ]
[*¥) .
-
ol
(&)
<
-9@ b
_4g —
. | | | | { 1 | ! i P
-2¢ 18 418 78 108 130 168 194 220 254 288 319
TIRE (NS}
CHANNEL : BBFYG FILTER: CH. CLASS 68 \ “PEAK DATA- 3 .44 C € 235.92 MS, ~5.28 G € 227.64 NS




8737 LONGITUDINAL INPACT 6G 18 NOV &7
BIN B FRONT VERTICAL ACCELZRATION

6e TRC NUMBER: TRCE@2F TEST NUMBER TEST : &C
i
28 —-
e
= .
2 Ja\ JAY
;G S T f\VA\/V[\VA
o
ul
-
w
Q
Q
<
~28 b—
~48 —
—ce l I l I l | l I I |
-249 18 48 7e 108 lg?nE . ;GB 1g9e 229 256 28@ 310
Hs]
CHANNEL : BBFZG FILTER: CH. CLASS 68 PEAK DATA- 4 16 G € 2681 84 MS, -3 27 G @ 288 32 NS
B737 LONGITUDINAL INPACT &G 19 NOV 87
BIN 8 FRONT LONCITUBINAL VELOCITY
&8 TRC NUHBER: TRCB@2Y TEST NUNBER TEST 1 6C
40—
20 p—-
@
~
—-
=
- e
-
o
=1
]
w
>
-28 —
~4Q t—
o | 1 1 | | [ | 1 | |
-2 1e 40 78 160 138 160 188 228 258 284 310
TINE (MS)
CHANNEL : BBFXV FILTER: CH. CLASS 188 PEAK OATA: -8.Bf FT/S @ -28.2@ NS; -24 .8 FT/S 8 215.20 NS
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B737 LONGITUDINAL INMPACT &G 1S NOV 87
BIN B CENTER LONGITUDINAL ACCELERATICN

co TRC_NUMBER TRC6@2P TEST NUMBER TEST 1 &C
|
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18 —- !

20 —-

e
. .
2 .
= a AL VANEVAN
=
Lt
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<
..2& S—
~-4@ }—
-60 f 1 l | [ | | | | l
-2¢ 10 4@ 78 168 1??“ 169 188 22e 258 288 310
tns}
CHANNEL: BBCXG  FILTER: CH. CLASS 6@ PEAK DATA 3.63 G @ 381 92 MS, -7 64 G € 186 S6 NS
B737 LONGITUDINAL INPACT €G 1S NOV 87
BIN 8 CENTER LATERAL ACCELERATION

cg [RC_NUMBER  TRCG@2P TEST NUMBER TEST 1 6C

40 |—

28 |—-

e

g A
: G A\ s
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x .

w
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w
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Q
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_23 e

~40 p—

co I L | | 1 t | | l |

-28 18 40 70 108 138 160 198 229 258 288 31e

TINE (hS)

CHANNEL : BBCYG FILTER: CH. CLASS 6@ PEAK DATA: 3.15 G € 251.44 NS; -2.76 G € 227.36 NS
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8737 LONGITUDINAL INPACT 6G 18 NOV S7
BIN B CENTER VERTICAL ACCELERATION
TRC NUMBER: TRC6@2P TEST NUNBER TEST : €C

€@
40 —
I
e i
S . . . )
z . ) . . /\ N
E [} ’ o W_/\VAVM/\/\/\X/—\I/\/\\/X/‘\\\/\
: RS A A AVAVATAVEVAY,
=
o
<
-28 ~
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e I I I I I [ | I I I
28 18 1@ 70 160 lTS?nE 51188 199 220 258 284 318
n
CHANNEL: BBCZG  FILTER: CH CLASS 6@ PEAK DATA- 9.36 G € 263 @4 NS, -8.36 G 8 245.20 NS
B737 LONGITUDINAL INPACT 66 1S NGV 87
BIN B CENTER LONCITUDINAL VELOCITY
gq [RC_NUNBER  TRCE@2Y TEST NUMBER TEST 1t 6C
48 (—-
28 —-
o
~
£
, @
z
g
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>
-20 —
4@ b—
60 I I I | I | L I I I
-20 18 48 70 108 130 169 190 220 250 280 310
TIRE {nS)

CHANNEL : BBCXY FILTER: CH. CLASS 18@ PEAK DATA: -8.84 FT/S @ -20.88 NS; -24 16 FT/S € 215.12 S
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TRC NUMBER: TRCE@ZP

8737 LONGITUDINAL INPACT 6G 19 NOV €7
BIN B AFT LONCITUDINAL ACCELERATION
TEST NUMBER TEST

i i i

i i | i i i i

60
48 —
. 20 —
g
=
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- ] L
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o
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w
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<
“2@ e
-48 T
-68
-29

CHANNEL : BBAXG

TRC

49 78
FILTER: CH. CLASS €8

NUNBER - TRC6@2P

188 138 16@ 1398 228 259 28@
TINE (NS
PERK ORTA 3 53 G € 223.28 MS, -7.93 G € 186 4@ NS

3i0

B737 LONGITUDINAL INPACT &G 1S NOV 97

BIN B AFT LATERAL ACCELERATION

TEST NUMBER TEST 1 6G

66

4@

20

}

(G

ACCELERATION

i i i

| | I | | i

-G8
-24

CHANNEL : BBAYG

10 4@ 78
FILTER: CH. CLASS 6@

100 138 168 188 229 259 288 319
TIRE (0S)

PEAK DATA: 5.39 G € 25@.8@ MS; -4.12 G € 2@8 @8 NnS
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B737 LONGITUDINAL INMPACT 65 18 NOV €7
BIN 8 AFT VERTICAL ACCELERATION
TESY NUMBER TEST : &C

68 TRC NUMBER - TRC6@2P
4@ f—-
28 —
s
= . . : - . .
s Lan AN S AR VASVA G CA VA A A VAR VAR =
=
3
o
<
-28 }—
~4Q b—
62 1 ! | [ | [ L l !
-2@ 1e 48 70 188 130 16¢ 198 220 254 289 319
TINE (NS)
CHANNEL : BBAZG FILTER: CH. CLASS 68 PERK DATA 4 98 G € 247.32 MS; -5.73 G € 271 @4 NS
B737 LONGITUDINAL IMPACT &G 1S NQV 97
8IN B AFT LONGITUOINAL YELGCITY
66 TRC NUMBER TRCEG2Y TEST NUNMBER TEST ! 6C
48 —-
28 —
I
~
<
> 8
Q
=]
-
w
>
©-28
-4@ }—
s | 1 I 1 1 | ! l | |
-28 19 48 70 108 130 160 19¢ 228 238 288 3@
TIRE (NS
CHANNEL : BBAXY FILTER: CH. CLASS 188 PEAK DATA: €.9@ FT,/S 8 -20.68 NS, -24.14 FT/S @ 215 .12 NS
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B737 LONGITUDINAL INMPACT 8G 1S NOV §7
BIN B AFT SUPPORT 1 VERTICAL FORCE

99 TRC NUMBER: TRCEO2P TEST NUMBER TEST ! 6C
68 [—-
e
S
x . .
q; 3 /\/\/\ y
= o~ NV
o . .
[=]
&
=38
~60 —
-8 l | | | | ! l I |
-20 18 49 79 168 138 160 190 220 258 280 314
TINE (NnS) .
CHANNEL - BIZF FILTER: CH. CLASS €0 PEAK DATA: 73 80 LBF 8 173 44 NS, -61 81 LBF €@ 244 40 nS
8737 LONGITUDINAL INMPACT 6GC 18 NOV 87
BIN 8 FWD SUPPORT 2 VERTICAL FORCE
99 TRC _NUMBER - TRCE82P TEST NUNMBER TEST ) 6C
66 —
38 -

(LBF X 18!)

w
(&)
S
S-30

-66 —

0 I l 1 | | i | | | 1

-20 te 40 70 188 138 160 190 220 258 288 318
TIMNE (NS)

CHANNEL : B2ZF FILTER: CH. CLASS 68 PEAK DATA: 94.38 LBF & 272,24 NS, -88,49 LBF € 94,96 NS
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B737 LONGITUBINAL IMPACT 6G 1S NOV 37

TRC NUMBER TRC682P

BIN B FWD SUPPORT 3 VERTICAL FORCE
TEST NUMBER TEST ! &C

98

68 |—-

38 —-

(LBF X 18!}

FORCE

| | |

L1 | i |

CHANNEL : B3ZF

92

60

k{]

(LBF X 10')

FORCE

-68

-ge

TRC

te 48 7@

FILTER: CH CLASS 68

NUHBER _ TRCE02P

180 138 168 190 220 250 288 318
TIHE (MS)
PEAK DATA 80 @8 LBF & 272.56 NS, -257 99 LBF € 112 98 MS

8737 LONGITUDINAL IMPACT 6G 19 NOV 97

BIN B AFT SUPPORT 4 VERTICAL FORCE
) TEST NUMBER TEST 1 BC

i i i i i i

-2¢

18 42 79

CHANNEL : B4ZF FILTER: CH. CLASS 68

180 138 169 190 220 ‘258 289 310

TINE (NS)
PEAK DATA: 46,80 LBF 8 174,80 NS, -42.32 LBF € 244,48 NS
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B737 LONGITUDINAL INMPARCT 6G 18 NOV 87
BIN B AFT PLATE SUPPORT 5 LONGITUDBINAL FORCE

TRC NUMBER TRCE@2P TEST NUNMBER TEST 1 B

90

60 — -

38 p— -

(LBF X 8!}

FORCE

I R R R R R R R

CHANNEL : BSXF

TRC_NUMBER: TRCE@2P

18 40 70 188 t30 160 19¢ 220 258 280 310
TIME (HS)
FILTER- CH. CLASS 68 PEAK DATA" 166 58 LBF & 256 64 MS, -638 @3 LBF € 198.56 MS

8737 LONGITUDINAL INPACT 66 13 NOV 97

BIN B FWD PLATE SUPPORT & LONGITUDINAL FORCE
TEST NUHMBER TEST 1 6C

98

60 — -
_ 38 p—
é . . .
> /\/\/\/\/\/\
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S
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S
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-68 —

. T D S A R A S RN R

-28 18 49 70 108 130 166 198 220 250 288 3ia
TIHE (M%)

CHANNEL : BBXF FILTER: CH. CLASS 68 PEAK DATA: 179.97 LBF € 253,28 MS; -561,29 LBF € 111.28 NS

A-27




B737 LONGITUDINAL IMPACT 6G 1S NOV 87
BIN B L SUPPORT 7 GAGE 1 LATERAL FORCE

TRC NUMBER TRCEB2P

TEST NUMBER T2ST 1 8C

98 ;
i
68 |—- :
!
e
]
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]
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_68 -
o l 1 1 i x 1 1 1 l
-20 18 40 70 168 130 160 190 228 250 288 318
TIME (MS)

CHANNEL : B7YF)

FILTER: CH. CLASS 68

PEAK BATA- 56.22 LBF B 108 96 NS, -26.21 LBF €& 263.52 MS

8737 LONGITUDINAL IMPACT 6G 13 NOV 87

BIN B L SUPPORT 7 GAGE 2 LATERAL FORCE
TEST NUMBER TEST t BC

38

68 |—-

38 -

TRC_NUNBER : TRCEB2P

(LBF X 18Y)

FORCE

-39 f— -

i i i i i i i

CHANNEL : B7YF2

FILTER: CH CLASS 69

108 138 160 130 220 258 288

TINE (NS)
PEAK DATA: 48,78 LBF @ 308,40 NS, -398,94 LBF € 114,24 NS
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B737 LONGITUDINAL IMPACT 6G 13 NOV S7
BIN 8 L SUPPORT 8 GAGE 1 LARTERAL FORCE

98 TRC NUMBER TRCEB2P TEST NUMBER TEST ! 6C
68 —
_ 38 —-
E
P
R
]
=3
= -30 -
-Sa e
.98 [ | [ | | | | L l |
-29 18 48 78 168 130 168 198 220 250 288 310
TINE (NMS)
CHANNEL - B8YF) FILTER: CH CLASS 68 PEAK DATA- 31 .62 LBF @ 383 84 NS, -36.21 LBF @ 86.32 1S
B737 LONGITUDINAL IMPACT §C 19 NOV 87
BIN B L SUPPORT 8 GAGE 2 LATERAL FORCE
90 TRC NUMBER. TRCEB2P TEST NUHBER TEST 3 BC
60 }—-
e
=
>
s e
=
(v}
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[~
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<30 -
-6 |— ,
-20 18 48 70 109 138 168 198 228 250 288 310
TINE (HS)
CHANNEL : BBYF2 FILTER: CH. CLASS 68 PEAK DATA: 41,93 LBF & 268,24 NS; -123.40 LBF € 187,84 NS
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TRC _NUMBER TRCE82P

8737 LONGITUDINAL IMPACT 6G 19 NOV 7

BIN B L SUPPORT 9 GAGE 1 LATERARL FORCE
JEST NUMBER TEST i 6T

)
60 —
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s @ - o<~
w
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o
o
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. I l | I | [ | | l
28 T T 76 (a0 I3 160 150 220 250 280 316
TINE {NS)
CHANNEL: BSYF{  FILTER- CH. CLASS 6@ PEAK DATA 1S4 95 LBF € 187 44 NS, -61 89 LGF @ 388 72 MS

TRC_NUMBER: TRC6@2P

B737 LONGITUDINAL IMPACT 6G 13 NOV 97

BIN B L SUPPORT 9 GRGE 2 LATERAL FORCE
TEST NUNMBER TEST 1 6C

98
68 |—
e
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" [ J I ] ! | ! | 1
-28 10 48 70 168 130 160 138 228 250 280 318
TINE  (MS)
CHANNEL : BIYF?2 FILTER: CH. CLASS 68 PEAK DATA: 16.33 LBF € 305.68 NS, -38.75 LBF @ 182.56 HS
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B737 LONGITUDINAL IMPACT 6G 19 NOV 87

BIN B8 L SUPPORT 18 GARGE ! LATERAL FORCE

TRC NUMBER. TRCEB2P TEST NUNMBER TEST 1 8C

98
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-98 | | l l l ! E l |
-20 18 40 78 199 138 168 190 228 250 288 310
TINE  (HS)
CHANNEL: B1@YF1  FILTER: CH. CLASS 6@ PEAK DATA: 384 18 LBF € 186 88 MS, -153.83 LBF & 308.56 NS
8737 LONGITUDINAL IMPACT 6G 19 NOV 97
BIN B L SUPPORT 18 GAGE 2 LATERAL FORCE
gg IRC_NUMBER: TRCGB2P TEST NUMBER TEST 1 8C
60 |—
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s 8
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w
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o
wo-39
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o0 1 1 | ] 1 I 1 | I |
-28 18 40 79 188 138 160 130 220 250 280 31@
TINE  (HS)
CHANNEL: BI8YF2  FILTER: CH. CLASS 60 PEAK DATA: 165,31 LBF @ 194,88 MS, -43.99 LBF € 381.84 NS
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B737 LONGITUDINAL IMPACT 6GC 19 NOV S7

BIN B L SUPPORT 11 GAGE 1 LATERAL FORCE

TRC NUNMBER. TRCE@2P TEST NUMBER TEST 1 6C

98

6@ —-

3@ —-

(LBF X 181}

FORCE

| d - | | f | | | |
-20 18 48 70 160 130 160 136 228 256 280 310

TINE (nS)
CHANNEL : BI1YF1 FILTER: CH. CLASS 69 PEAK DATA 35 S5 LBF B 224 88 MS; -S3 58 LBF € 172.80 MS

B737 LONGITUDINAL INPACT 6G 13 NOV 87

BIN B L SUPPORT 11 GAGE 2 LATERAL FORCE

TRC NUMBER: TRCE@2P TEST NUMBER TEST 1 6C

98

38 t—-

(LBF X 181}

FORCE

[ | | | l l | |
-28 18 48 70 100 130 160 198 220 250 288 310

TIME [HS)
CHANNEL : BL1YF2 FILTER: CH. CLASS 68 PERK DATA: 52,12 LBF B 261.68 NS; -85.43 LBF @ 114,72 1S
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TRC NUNBER. TRC6@2P

8737 LONGITUDINAL INPACT &G 1S NOV 87
FUEL TANK LEFT SIDE LONGITUDINAL ACCELERATION

TEST NUMBER TEST ! 6C

6@ g
48 (— :
20 —-
., AN A ~n DA NN A AN
R VAV AVVAVAV I
g-za-—
_49.—-
0 i :‘ |' 1 i i [ i
-28 18 48 78 180 130 166 19¢ 228 25¢ 284 318

CHANNEL : FTLXG

FILTER (€H. CLASS 68

TRC_NUNMBER - TRC6@2P

TInE (NS}
PEAK DATA 7.38 G € 207,68 NS, -10,85 G € 232,36 RS

B737 LONGITUDINAL IMPACT 6G (S NOV 97
FUEL TANK LEFT SIOE LATERAL ACCELERATION

TEST NUMBER TEST 1 6C

69

48 —
_ 28 (—-
e
= . . . .
g 8 F /\/\ t\/\ Al AV" V/\w /\ JARPN /\ /\VAV[\VHV,\
< V vV VWUV \
o
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-28 —

-46  —

o IR DR NN NN N N SN RN S

-2¢ 10 48 78 184 130 168 198 220 258 289 310
TIRE (11S)

CHANNEL : FTLYG

FILTER: CH. CLASS 6@

PEAK 0ATA: 6.73 G @ 135,04 MS; -6.28 G € 138.38 NS
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8737 LONGITUDINSL IMPACT 6G 1S NOV §7
FUEL TANK LEFT SIDE VERTICAL ACCELERATION

~e

TEST NUREER » TEST 1 &0

6o TRC NUNBER- TRCEE2P .
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- l | | | l | 1 1 | l ]
-29 18 48 78 109 130 168 189 229 254 288 31e
TIRE (NS)
CHANNEL < FTLZG FILTER: CH CLASS 6@ PEAK OATA 9,96 G € 138,24 NS, -2,85 G B 144,48 NS
B737 LONGITUDINAL INPACT G 1S NOV 87
FUEL TANK LEFT SIDE LONGITUDINAL VELOCITY
e TRC NUMBER: TRCGE82V TEST NUMBER TEST 1 6G
4Q —-
28 —-
@
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> e
o
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-
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>
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~4G p—
e I L0 | | | |
-28 10 49 7@ 108 138 160 199 228 258 288 310
TINE (hS)
CHANNEL : FTLXY FILTER: CH. CLASS 189 PEAK DATA: -8.81 FT/S @ -18,72 NS, -15,48 FT/S @ 258.72 NS
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8737 LONGITUBINAL IMPACT 66 19 NOV €7
£UEL TANK RIGHT SIDE LONGITUDINAL ACCELERATION

o IRC_NUMBER TRCE62° TEST NUMEZR_ TEST i &G
& i
49 (—
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]
e
e
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ot
W
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g
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. | | | 1 | | 1 | 1
-28 14 18 70 188 138 160 19@ 228 256 288 31@
TINE (HS)
CHANNEL : FTRXG FILTER: CH. CLASS 68 PEAX DATR- 18.65 G € 220,72 NS, -3,38 ¢ € 28d.56 NS
8737 LONGITUDINAL INPACT 6G 1€ NOV 97
FUEL TANK RIGHT SIDE LATERAL ACCELERATION
cq JRC_NUNBER: TRC682P TEST NUMBER TEST 1 6G
48—
L
=
z . . . . /\. A /\ ) . /\. .
oy f\ PN AN .- JAN JAWY AN AN
= e v (WA VARV A LA VNS ANV v/
: A RAACIRS
& . . .
ur
(&)
2
-ze  E—
..4“
s l 1 | j | 1 l l L
-28 18 48 70 188 139 168 19¢ 226 250 284 310
TINE (RS}
CHANNEL: FTRYG FILTER: CH CLASS 68 PEAK DATA: 5.18 G € 139,72 MS; ~5,59 G € 248.32 MS
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B737 LONGITUDINAL INMPACT 6C 1S NOV 87
FUEL TANK RIGHT SIDE VERTICAL ACCELERATION

TRC NUMBER _TRCE@2P __TEST NUMBER _TEST ! 6%

(1 :
49— -
20 —-
e
z . .
= e A A AN . —
= A\ g v avay AVARRV/ \o4
i
-
[~
&
123
-3
-za b
-4 }—
68 I ! I ! l l l l | !
-24 1@ 4@ 78 108 138 160 18¢ 229 256 284 Jie
TINE (nS)
CHANNEL : FTRZG FILTER: CH. CLASS 68 PEAK DATA 3.61 G € 236.84 MS; -2,92 G @ 228,24 NS
8737 LONGITUDINAL INPACT GG 1S NOV 87
FUEL TANK RICHT SIDE LONGCITUDINAL VELOCITY
e TRC_NURBER TRCBAZV TEST NUNBER TEST 1 6C
40 —-
28 —
@
<
£
> e
; . . . . . .
(=]
par e ]
w
>
_28 SR . . - . . . . . B . . . . . B . . . - .
-43 —
o l | ! | 1 I | | i I
-26 18 40 78 189 139 168 188 229 254 28@ 318
TINE (RS)
CHANNEL: FTRXY FILTER: CH. CLASS 188 PEAK DATA: 8,83 FT/S @ -18,88 NMS; -15,78 FT/S € 288,12 NS
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8737 LONGITUDINAL IMPACT 6G 18 NOY §7
FUEL TANK TOP LONGITUOINAL ACCELERATION
TRC_NUMBER - TRC642P TEST NUNBER TEST | 8;

69

48— -

(G)

ACCELERATION
L
€]

<
]
<
yal
tal
<]
]
<
]

_28 S—
_40 S—
o | | 1 | | | | 1 L
-2@ 10 40 78 108 130 160 188 226 2354 288 Jjie
TINE (RS])
CHANNEL - FTTXG FILTER- CH. CLASS 68 PEAK DATA 12.26 G € 138,84 NS, -11,.33 C € 232,36 NS
B737 LONGITUGINAL IMPACT &G 19 NCV S7
. FUEL TANK TQOP LONCITUOINAL VELQCITY
6@ TRC NUNBER TRCEG2V TEST NUNMBER TEST 1 &C
48 -
28 f—-
@
~
5
> @
o
[=}
-
w
>
-28 | ———
-48 | SR
. ! l | | i [ 1 | 1
-29 19 49 78 188 138 169 198 226 254 2849 310
TINE (NS)
CHANNEL - FTTXV FILTER CH. CLASS {88 PERK DATA @,@6 FT/5 € -14,.56 HS, ~-14,88 FT,/S € 298,88 NS
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B737 LONGITYDINAL INPACT &G :S NCOY €7

FUEL TANK LONGITUBINAL GISFLAZENENT
s c

54g RS NUPBER _TRCGEZ:

168 —
L e -
>
=

)

=z
1993
p =
u
()
S
T -g0
=

-168 —-

248 | l | | l | | | | |

-28 18 40 78 108 138 160 190 228 258 280 3o
TINE  (ns)

CHANNEL - FTXD FILTER CH CLASS 68 PERK DATA 21.97 IN @ 310,88 MS, -2.81 IN € -2,72 NS
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TEST 2

B737 LONGITUDINAL INPACT 8G 28 NOV 97
SLED ACCELERARTION

6o TRC NUNMBER. TRC6A3P TEST NUNBER TEST 2 SG
48—
20 —
S
=z
2
,g_ 2 Vr\v/\
w
-
w
o
(=]
<
-20 —
-4Q —
60 [ | [ l | l | l | |
-26 18 48 70 188 138 168 190 220 254 288
TINE NS} 310
CHANNEL - SLDXG FILTER- CH CLASS 68 PEAK DATA- 2,26 C & 271,44 NS, -B.16 G B 98.64 NS
B737 LONGITUDINAL IRMPACT $G 2@ NQV 97
SLED YELOCITY INTECRATED
50 TRC _NUNBER- TRCE83Y TEST NUNBER TEST 2 $C
48—
8-
@
~
Lond
b=
> 8
Z
)
(=1
-
W
=
-28 —
-48 f—
-c8 | | [ | I | l i | l
-28 18 49 70 188 138 168 188 229 254 280 319
‘ . TINE {nS]
CHANNEL - SLOXY FILTER: CH. CLASS 188 PEAX DATA: @,88 FT/S € -20.8@ NS; -32,22 FT/S @ 263,12 NS
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8737 LONGITUDINAL INPACT 9G 2@ NOV 97

BIN A LONGITUDINAL DISPLACEMENT
TRC NUMBER . TRCEE3P TEST NUNSER TEST 2 SG.

128
|
88 —- N
Lo
>
=
8 d
z
=
€34
(5]
<
T 49—
=}
_ga S—
2 l | I I | x l [ | |
-28 1@ 40 70 108 130 160 199 228 258 288 318
TINE (nS)
CHANNEL: BINAXD  FILTER: CH. CLASS 6@ PEAK DATA- @ .49 IN € 1@3,26 NS® 8,82 IN @ -2.96 NS
B737 LONGITUDINAL INPACT 9C 2@ NOV §7
BIN A FRONT LONGITUBINAL ACCELERATION
cq [RC_NUMBER: TACGA3P TEST NUMBER TEST 2 9C
48 —-
28 — -
e

ACCELERATION
[+

_za | S
-48 }—
0 I x | n | | | l | [
-24d 1@ 4e 7@ 108 138 168 189 220 258 289 31¢
TIME (MS)
CHANNEL : BAFXG FILTER: CH. CLASS 6@ PEAK DATA: 1.28 C € 247,04 MS; -10,40 G @ 78,24 NS
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8737 LONGITUDINAL INPACT 3G 2@ NOV S7

BIN A FRONT LATERAL ACCELERATIGN

TRC _NUNMBER TRCE@3P TEST NUNMBER TEST 2 §C

68
40 |—-
20 —-
e
z
o
e [} o
<
[+
w
-
L
[
€
_2g ———
-4Q j—
6o I | | I | I | I I I
-28 10 40 78 100 130 160 190 228 258 288 T
_ TINE  tns)
CHANNEL: BAFYG  FILTER" CH. CLASS 68 PEAK DATA 1,83 G @ 285,84 NS, -2.36 G € 94,88 NS
8737 LONGITUDINAL INPACT $G 2@ NOV 97
BIN A FRONT VERTICAL ACCELERATION
g TRC_NUMBER _TRCG@3P TEST NUMBER _TEST 2 5C
18—
28 —
e
=
2
s 0 Va
o
%3
p—
ul
[
e
-zg —
~4Q t——
-68 I I I | I I I | I I
-20 10 48 78 188 130 168 198 220 258 28@ 1e
TIRE  (n§)
CHANNEL: BAFZG  FILTER: CH. CLASS 60 PEAK DATA: 1,66 G @ 165.12 MS; -2.84 G @ 383,76 NS
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TRC NUMBER: TRCEE3V

B737 LONGITUDINAL INPACT $G 28 NQV 97

BIN A FRONT LONCITUDINAL YELOCITY
TEST NUMBER.- TEST 2 §C

60
48 —-
2@ —
@
~
<
=4
> [}
g
-J
S
-28  S—
-48 | S—
- x l | x | ! I l | |
-24 16 48 78 108 139 16@ 18¢ 228 256 28¢ 318

CHANNEL : BARFXY

FILTER: CH. CLASS 188

TINE (nS]
PEAK DATA: -@.81 FT/5 € -18.28 NS; -33.58 FT/S € 233,44 NS

B737 LONGITUDINAL INMPACT SG 2@ NOV 97

B

TRC NUNBER: TRCEE3IP

IN A CENTER LONGITUDINAL ACCELERATION
TEST NUNMBER TEST 2 8G

6@

29 p—

(G)

ACCELERATIGN

i | | | | | i

-68
-28

CHANNEL - BACXG

19 49 78
FILTER: CH. CLASS 6@

109 136 16@ 19¢ 228 234 2840 319
TIRE (nS)
PEAK 0ATA: 1,28 G @ 247,84 1S, -18,31 G € 78,88 NS
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8737 LONGITUDINAL INPACT 8G 2@ NOV 97

BIN A CENTER LATERAL ACCELERATION
TEST NUNMBER TEST Z 8C

e TRC NUMBER- TRCE@3P :
i
I
18 — -
20 —
<
=z
Q
= []
<
[+
w
-
%
[ =]
<
_23 —
~40Q b
0 | | I I I I I I L I
-24 19 48 78 188 138 160 13e 220 254 288 310
TIRE (NS)
CHANNEL © BACYG FILTER: CH. CLASS 6@ PEAK DATA 8.91 G @ 111,68 NS; -8.68 G B 267.12 NS
B737 LONGITUDINAL INPACT 8G 2@ NQV 87
BIN A CENTER VERTICAL ACCELERATION
saTRC NUNMBER: TRCEB3P TEST NUNMBER TEST 2 SC
19—
. 28 —
e
=
Q
- @
<
o
Wt
o
(=)
2
-20@ —
-48 —
-G8 | I I I [ I I | I |
-28 1@ 49 78 188 lg?ne ;fe 199 228 254 288 3ie
(n
CHANNEL : 8ACZG FILTER: CH. CLASS 68 PEAK DATA: @,69 G € 96,88 NS; -1.88 G € 78,36 NS
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B737 LONGITUDINAL IMPACT SG 2@ NOV 87

BIN A CENTER LONGITUDENAL VELQCITY
TRC NUNBER - TRCGAE3Y TEST NUNBER TEST 2 §C

68
40 — -
20 —
”
~
S
=
> a -
>
T
[=]
-l
w
>
_2@  S—
~4@ —
e f | 1 1 | l 1 z l x
-28 18 44 78 108 138 160 196 2209 2358 2880 J1e
TINE (NS
CHANNEL - BACXY FILTER: CH. CLASS 188 PEAK DARTA: -@.82 FT/S € -19,92 nS; -33.13 FTsS € 233,68 NS
B737 LONGITUDINAL IMPACT SG 2@ NOV 97
: BIN A AFT LONCITUDINAL ACCELERATION
60 TRC NUNMBER TRCEQ3P TEST NUMBER TEST 2 8C
49 f—-
28 |—-

(G

ACCELERATION
©

-Ze  S—
_48 —
" L I | l 1
~-28 18 44 79 188 138 168 190 228 299 284 3t0
TIRE (NS}
CHANNEL : BAAXG FILTER: CH. CLASS 68 PEAK OATA: 1.35 G @ 245,68 MS; -18.42 G € 78,98 NS

A-44



8737 LONGITUDINAL INPACT 8G 2@ NOV 97

8IN A AFT LATERAL ACCELERATION
TEST NUNMBER TEST 7 SC

. TRCGA3P
¢g JRC_NUMBER - TRCGE3 !
|
40—
20 —
o
z
o 8 4
<<
[=4
w
e |
w
(=]
b=
_2@ e
4@ b—
5@ | l | | | | l [ |
-28 10 48 7@ 168 130 160 198 220 254 288 318
TINE  (nS)
CHANNEL: 8AAYG  FILTER: CH. CLASS 6@ PEAK DATA.- 2,82 G € 94,96 NS, -1,52 G @ 73,84 NS
B737 LONGITUDINAL INMPACT 9G 28 NOV §7
BIN 8 AFT VERTICAL ACCELERATION
¢a [RC_NUMBER: TRCEBIP TEST NUNBER TEST 2 8¢
48 —-
e
ot
.=
o
Z e
<
=3
w
o
(&)
e
-20 —
-40 p—
-G8 | | | | | | | | | |
-28 18 40 70 108 138 160 190 228 256 28¢ 310
TINE  (nS)
CHANNEL: BAAZG  FILTER: CH. CLASS 6@ PEAK DATA: 1,45 G @ 384,88 NS; ~1.65 C & 98.72 NS
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B737 LONGITUDINAL INPACT 9GC 2@ NOY 87

BIN A AFT LONGITUDINAL VELQCITY

TRC _NUMHER: TRC6Q3Y TEST NUMBER TEST 2 SG

6@

48—

(FT1/8)

VELOCITY

40 | I 1 l 1 l l 1 1
-28 18 48 78 180 138 160 198 229 256 28¢ J18
TINE (NS3 .
CHANNEL : BARXY FILTER: CH. CLASS 1889 PEAK DATA- @.@4 FT/S5 & -12,88 1S, -33.23 FT/S € 233.66 NS

B737 LONGITUDINAL INPACT SG 28 NOV 87

8IN A LOWER FRONT SUPPGRT LONGITUDINAL FORCE

TRC_NUMBER - TRC6E83P TEST NUMBER TEST 2 38C

39

38 —-

(LBF X 187}

FORCE

" | l [ 1 1 z 1 1 1 J
-20 18 40 78 180 136 168 190 228 250 286 318

TIME (NS)
CHANNEL : AL7SXF FILTER: CH. CLASS €8 PEAK DATA: 22,14 LBF B 258,72 MS; -492.65 LBF @ 94,08 NS
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8737 LONGITUDINAL IMPACT 9G 28 NOV 87

BIN A LOXER FRONT SUPPORT LATERAL FORCE

TRC NUMBER: TRCEQ3P TEST NUMBER TEST 2 9C

90 ]
i
é
68 p— ;
]
_ 30 —-
E
x
% e d
=
bt
3
R
_sg —
v | I 1 | | | | | |
-28 1) 48 70 1@8 138 160 199 228 250 280 " 318
TIBE (HS)
CHANNEL : AL7SYF FILTER: CH CLASS 68 PEAK DATA- 197,82 LBF @ 98,08 NS; -23.42 LBF €°279.36 NS
B737 LONGITUDINAL IMPACT SG 2@ NOV 97
BIN A LOYER FRONT SUPPORT VERTICAL FORCE
g TRC_NUMBER: TRCEB3P TEST NUMBER TEST 2 SC
68 |—-
e
=
>
= )
=
bt
o
=3
R
_68 -
0 | l 1 l i x | | |
-20 18 4@ 7@ 180 130 160 159 220 2589 280 31e
TINE (MS)
CHANNEL : AL7SZF FILTER: CH. CLASS 68 PEAK DATA. 23.44 LBF 8 236.00 NS; -38.91 LBF & 135,76 HS

A-47




B737 LONGITUDINAL IMPACT 9G 28 NOV 87

BIN A LOWER NID SUPPORT LONGITUDINAL FORCE
TRC NUHBER: TRCE83P TEST NUMBER TEST 2 8¢

38 ;
]
i
60 —
38—
2
>
s 8
w
(&)
[ -4
o
= 30—
-GG  I—
_s0 l | | | 1 [ | | 1 |
20 18 48 ) 100 130 160 190 220 250 280 BT
TINE  (#S)
CHANNEL: ALTEXF  FILTER: CH. CLASS 60 PEAK DATA: 84.86 LBF & 306,16 NS, -641.01 LBF @ 83.28 MS
B737 LONGITUDINAL IMPACT SG 28 NOV 97
BIN A LOVER MID SUPPORT LATERAL FORCE
ag TRC_NUNBER: TRCGB3P TEST NUMBER. TEST 2 8¢
¢ |—-
=
E
>
s 9
)
o
x
f=]
€ 38—
68 —
98 | l { ! | { 1 | |
~20 ) ) 78 (a8 130 168 192 220 250 280 318
TINE  (1%) :
CHANNEL: ALTSYF  FILTER: CH. CLASS 60 PEAK DATA: 33.28 LBF B 269.60 NS; -64,44 LBF @ 108,16 NS
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TRC_NUMBER: TRCBB3P

B737 LONGITUDINAL IMPACT SG 28 NOV S7
8IN A LOWER NIQ SUPPORT VERTICAL FORCE

TEST NUMBER TEST 2 9¢

kL

68 —-

38 t—-

(LBF X 18")

FORCE

| i |

| | i i i |

CHANNEL : AL76ZF

18 48 70

188

FILTER: CH. CLASS 68

TRC NUMBER: TRCE83P

138 160 198 228 250 28¢ 318

TINE (NS)
PEAK DATR- 33,94 LBF @ 151,36 NS, -7,82 LBF @ 42,16 1S

B737 LONGITUDINAL INPACT SG 28 NOV 97
BIN A LO¥ER AFT SUPPORT LONGITUDINAL FORCE

JEST NUMBER TEST 2 SC

9@

38 t—-

(LBF X 191)

FORCE

| i f

| i j | i i

CHANNEL : AL78XF

10 40 78

FILTER: CH. CLASS 69

168

138 160 19¢ 220 259 280 31e
TIME (H5)
PEAK DATA: 30,99 LBF 2 252,32 MS; -196,53 LBF € 86.16 MS
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TRC NUNBER: TRCEO3P

8737 LONGITUDINAL IMPACT SG 28 NOV 97

BIN A LOVER AFT SUPPORT LATERAL FORCE
TEST NUMBER TEST 2 SC

%

36 —-

(LBF X 18')

FORCE

] i |

| i i | i | i

CHANNEL : AL7BYF

19 4@ 78

FILTER: CH. CLASS 60

TRC NUMBER: TRCE@3P

188 130 168 130 220 250 288 310

TIME [HS)
PEAK DATA: 2.09 LBF 8 17,84 NS, -296,83 LBF @ 98,76 NS

B737 LONGITUBINAL IMPACT 96 2@ NOV 87

BIN A LOWER AFT SUPPORT VERTICAL FORCE
TEST NUMBER TEST 2 8C

kL)
66 [—-

38 -

(LBF X 18')

FORCE

i | | | i i i

CHANNEL : ALT7BZF

FILTER: CH. CLASS 68

180 130 16@ 1380 220 259 280 310

TIME (3S5) .
PEAK BATA: 17,85 LBF @ 235.36 NS; -133.94 LBF 8 83.84 nS
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8737 LONGITUDINAL IMPACT 9C 2@ NOV 87

BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE
TEST NUMBER TEST 2 8¢

op TRC_NUMBER_TRCE03P
60 — - |
3
E
x
s e
wt
()
o
o
= -39 b
-58 W—
—sg l I | | | l l | |
-28 12 48 78 188 - 139 168 190 220 250 288 318
TINE (NS}
CHANNEL: AU78XA  FILTER: CH. CLASS 60 PEAK DATA 286.46 LBF © 92.40 NS, -13.45 LBF @ 316,68 HS
8737 LONGITUDINAL INPACT 9GC 28 NOV 97
8IN A UPPER FRONT SUPPORT OUTER LONGITUDINAL FORCE
3@ TRC NUMBER - TRCEA3P TEST NUMBER TEST 2 SC
60 |—
30 —-

(LBF X 18!}
©

wr
(=)
@
o
w30 e

-66 —

i i 1 | 1 1 l ; l l |

-20 10 40 70 168 138 168 190 220 250 288 310
TINE (HS)

CHANNEL - AUT78XB FILTER: CH. CLASS €0 PEAK DATA: 384.13 LBF @ 79,76 NS; -83,27 LBF € 306,32 MS
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8737 LONGITUDINAL INMPACT 3G 28 NOV 397

BIN A UPPER FRONT SUPPORT OUTER VERTICAL FORCE
TEST NUMBER TEST 2

; 3¢
120 RC_NUMBER: TRCERIP =
88 —
~ 40—
7
=
>
Z @ : N T
- .
(53
<
z
-
S -48 —
-88 —-
- L | | | l | | x r
-28 18 49 70 180 130 168 190 220 256 289 310
TINE {H5)
CHANNEL : AUT8ZC  FILTER: CH. CLASS 1606 PEAK DATA 8.36 MY € 246,16 NS, -2,18 MV @ 136,08 NS
B737 LONGITUDINAL IMPACT SC 28 NOV 97
BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE
129 TRC_NUMBER  TRCGO3P JEST NUMBER TEST 2 9C
88 f—-
-~ 48—
T
®
x
£ e —_—
Z —\S VY AT
- .
o
<
5
S 48—
_ee S—
-120 I t | { | I L ! l |
-20 10 40 70 188 138 160 196 220 259 284 318
TINE (NS)

CHANNEL : AU782D FILTER: CH. CLASS 1006 PERK DATA: 8,35 NV @ 46,48 NS; -8,72 NV B 382,08 NS
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B737 LONGITUDINAL INMPACT 3G 2@ NOV 87

BIN A UPPER MID SUPPORT INNER LONGITUDINAL FORCE

TRC_NUMBER: TRC6@3P TEST NUMBER TEST 2 3C

38
60 —
30 -
-
=
s @
3 N
w
©
S
“ =38 —
-60 }—
58 1 I [ l I l I ! l |
-20 19 48 78 100 136 168 199 220 259 288 318
TINE (HS)
CHANNEL : AU76XA FILTER- CH. CLASS 6@ PEAK DATA- 903,39 LBF @ B9.68 NS, ~58,17 LBF & 274.24 NS
B737 LONGITUDINAL INPACT SG 28 NOV 97
BIN A UPPER NID SUPPORT QUTER LONGITUDINAL FORCE
a9 TRC_NUHMBER: TRCE@3P TEST NUMBER- TEST 2 SC
60 f—
38—
E
x®
5 0 .
&8
[=
=1
=38 —
~68 —.
-9 I | l I L | | | 1
-26 19 48 78 188 138 168 198 220 258 280 310
TIHE (HS)
CHANNEL : AUTEXB FILTER: CH. CLASS 60 PEAK DATA: 934.71 LBF 2 92,64 MS; -69,19 LBF 8 273,44 1S
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B737 LONGITUDINAL IMPACT 3G 28 NOV 97

BIN £ UPPER MID SUPPORT OUTER VERTICAL FORCE
TEST NUMBER TEST 2 §C

129 TRC_NUMBER TRC6@3P :
88 — -
|
~ 48—
5
>
g e - w
5 . .
e
-
-
g -
~86 —
o128 | 1 | | | ] 1 | l [
-28 18 48 78 188 130 160 190 228 258 288 318
TIME (HS)
CHANNEL: AUTBZC  FILTER: CH. CLRSS 1009 PEAK DATA 1.52 MV @ 739,76 NS, -0.88 MV B 285,52 NS
8737 LONGITUDINAL IMPACT 9G 2@ NOV 97
BIN A UPPER MID SUPPORT INNER VERTICAL FORCE
120 IRC_NUNMBER : TRCEB3P TEST NUMBER: TEST 2 3C
8@ f—-
-~ 48 |
®
>
>
= 8 T TV T
- .
b3
ot
S 48—
-80 e
-120 | I | [ | | ] l L [
-28 18 4@ 78 100 130 160 198 228 258 288 318
TINE  (HS)
CHANNEL: AUTBZ0  FILTER: CH. CLASS 1808 PEAK DATA: @.47 MV @ 80,56 NS, -8.55 MV € 296,88 NS
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8737 LONGITUDINAL IMPACT 9G 28 NOV 97
BIN A UPPER AFT SUPPORT INNER LONGITUDINAL FORCE

TRC NUMBER  TRCB@3P

TEST NUHBER TEST 2 S
99 H

6@ (— -

30 -

(LBF X 18%)

FORCE

" l 1 1 1 | 1 | | i l
-20 19 40 78 180 130 160 190 220 258 2806 318
TINE (H5)
CHANNEL : ARUTSXA FILTER CH CLASS 60 PEAK DATA- 276 79 LBF @ 86 72 NS, -12 .38 LBF € 257 36 HS

B737 LONGITUDINAL IMPACT SG 28 NOV 87

BIN A UPPER AFT SUPPORT OUTER LONGITUDINAL FORCE

TRC _NUMBER TRC6O3P TEST NUMBER  TEST 2 9C

90

68 —-

38 p—-

(LBF X 18')

FORCE

1 1 | | i i | | |
~28 i8 40 78 190 130 160 190 228 250 280 310

TINE (HS)
CHANNEL : AU75XB FILTER: CH. CLASS 69 PEAK DATA: 661.38 LBF € 78.32 #1S; -52.50 LBF @ 387 .44 NS
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B737 LONGITUDINAL IMPACT 3G 2@ NOV S7

BIN A UPPER AFT SUPPORT OQUTER VERTICAL FORCET
TEST NUMBER 7E8% 2 8¢

120 TRC NUMBER: TRCEB3P ,
|
80 — - !
|
— 40 b— . . . B - - . . . . . . . . . . . - - - . - . . . - . . . . I
é , . ) i . K . . . .
> [P N
= 8 MR vy
w . . . .
(&)
<
-
g -40—
-88 —
-120 I I l I l | [ I I I
-28 18 40 70 169 130 168 190 229 250 288 318
TINE [(nS)
CHANNEL - ARUT7SZC FILTER - CH. CLASS 1098 : PEAK DATR 2.18 MV @ 74,72 NS, -8,86 NV € 382,088 NS
B737 LONGITUDINAL INMPACT 9G 2@ NOV 97
BIN R UPPER AFT SUPPORT INNER VERTICAL FORCE )
128 TRF: NUNMBER : TRC6@3P TEST NUMBER TEST 2 SC
88 —
- 48—
e
<
z 8 T
z (Vs e
- .
<
<<
jar
S -48 —
-88 —
. I | I I | | I I | |
-20 18 49 78 189 130 168 190 228 258 28@ 3ie
TINE (NS) :
CHANNEL : AUT7SZD FILTER: CH. CLASS 1008 © PEAK DATA: 8,42 MV € 120,24 NS, -B.,55 NV @ 273,60 HS
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8737 LONGITUDINAL INPACT 8G 20 NOY 7

8IN B LONGCITUDINAL DISPLACEMENT
TEST NUNBER TEST 2 8C

1
12 [RC_NUNBER - TRCG83P
86 — -
Lode—-
>
=
¢
-
=z
w
=
w
o
<
T -0
=)
_88 o
128 I ] I I I I | I I I
-28 19 40 78 188 130 16@ 138 228 250 288 e
. TIRE  (nS)
CHANNEL: BINBXD  FILTER: CH CLASS 68 PEAK 0ATA: @.18 IN @ 119,36 NS; 8,08 IN € 265,68 AS
B737 LONGITUDINAL INPACT 9C 2@ NOV §7
8IN B FRONT LONGITUDINAL ACCELERATION
¢o TRC_NUNBER: TRCEB3P TEST NUNBER TEST 2 SC
40 —
20 [—-
S
x
2
= e O\
s \Y%
w
5 .
w
o
o
<
-20
_48 S
68 I I I I | I I [ I |
-28 10 10 70 188 138 68 190 220 258 280 310
CHANNEL: BBFXG  FILTER: CH. CLASS 6@ PEAK 0ATA: 1,97 G @ 281,84 MS; -8,93 G @ 106.88 NS
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8737 LONGITUDINAL IfPACT $G 2@ NOV §7

BIN B FRONT LATERAL ACCELERATION
TEST NUNBER TEST 7 SC

68 TRC NUMBER TRCE@3P
;
48 I . . . . . . . . . . . - . . . . . . . . . . . . . . . . B . i
20 —
e
=z
=4 7
- ]
P
a
e
par
)
=
b3
-2 —
-40 —
-9 f | l | | | | } l |
-28 1@ 49 7¢ 108 136 168 186 220 254 288 310
TINE (NS)
CHANNEL : BBFYG FILTER: CH. CLASS 60 PEAX DATA 1.48 G € 121,84 NS; -1,84 G & 57.76 NS
B737 LONGITUDINAL INPACT 3G 2@ NOV 87
BIN B FRONT VERTICAL ACCELERATION )
e TRC_NUNBER . TRCEA3P TEST NUNBER TEST 2 8C
0 —-
~ Q-
e
3
: -
>
w
-
=t
P
&
~2@ —
4@ |
60 l l l L I l l | | l
-24 18 49 78 198 138 168 19¢ 229 258 288 319
TIRE (HS) ’
CHANNEL : BBFZG FILTER: CH. CLASS 6@ PEAK DATAR: 1.91 G @ 283,12 MS; -1.88 G € 396,46 NS
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TRC _NUNMBER- TRCEA3Y

B737 LONGITUBINAL INPAC

T 8G 2@ NOV 97

BIN 8 FRONT LONCITUDINAL VELQOCITY

TEST NUNMBER TEST 2 €3

€0

20—

(FT/S5)

VELOCITY

i i |

l' i i i i

-68
-28

CHANNEL - BBFXY

19 49 78
FILTER: CH. CLASS 188

TRC NUMBER TRCEA3P

68

188 130 168 180 220 256 284 Jie
TIRE (nS)
PEAK DATA -8.81 F1/5 € -20.8@ MS, -32.65 FT/5 @ 243.44 NS

B737 LONGITUDINAL IMPACT SG 2@ NOV 97

BIN B CENTER LONGITUDI

RAL ACCELERATION
TEST NUMBER TEST 2 8G

10 -

20—~

{G)

ACCELERATION

| i

l' I | | i

CHANNEL - BBCXG

18 49 78
FILTER: CH. CLASS 68

100

A-59

138 1
TINE  (NhS}

68 196 229 25¢ 288 310
PEAK DATA: 1,88 C @ 281,84 NS; -8,93 G & 185.76 NS




B737 LONGITUDINAL INPACT 9G 2@ NOV §7

BIN 8 CENTER LATERAL ACCELERATION
TEST NUMBER TEST Z 8C
)

a TRC _NUNBER - TRCEQ3P
4Q —-
B
bt
=z
o
= q
<
@
W
-
3%
(=]
4
-20 —
~4Q (=
-6 | l I t I 1 l l l
-24 18 49 7¢ 180 138 168 198 229 238 288 310
TIRE (NS )
CHANNEL : BBCYG FILTER: CR. CLASS 6@ PEAK DATA @.72 G € 278,48 NS, -0.88 G € 1@4.48 NS
8737 LONGITUDINAL IMPACT SC 2@ NOV 87
BIN B CENTER VERTICAL ACCELERATION
co TRC NUMBER: TRCH83P TEST NUNMBER TEST 2 §C
48 —
28 —-
e
=
= L\
: [} <X AV =g ~
-4
i
-
w
(=3
o
<
-28 ~—
_48 e
o u | | | | | | | l 1
-28 19 48 70 190 130 160 198 229 258 288 318
TINE (ns)
CHANNEL - 88CZC FILTER: CH. CLASS 68 PEAK DATA: 2,26 G € 289.68 NS; -2.17 G € 64.88 NS
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B737 LONGITUDINAL INPACT SG 2@ NOV 87
BIN B CENTER LONGITUDINAL VELGCITY

gg TRC_NUMBER TRCEA3V TEST NUNBER TEST 2 86
|
]
1}
48 —
20 f—-
@
~
£
_
)
(=]
-
L
>
_20 parman
-48 }—
50 | ! l l | ! I ! 3 I
-28 18 48 76 128 138 168 19¢ 228 258 288 3le
TINE  (nS)
CHANNEL - BBCXV FILTER- CH. CLASS t8@ PEAK DATA: 8,88 FI1/S @ -20,88 NS, -32,71 FI/§ € 243.84 NS
8737 LONGITUGINAL INPACT SG 2@ NOV 97
BIN B AFT LONGITUDINAL ACCELERATION
cg [RC_NUMBER: TRCG@3P TEST NUNBER _TEST 2 §G
48 [—
20 (—-

(G)

ACCELERATION
®
<

-4Q —
-6 L | l | L | I l l !
-24 18 4@ 7 108 130 160 196 228 258 28¢ 31e
TINE  (NS)
CHANNEL - BBAXG FILTER: CH. CLASS &@ PEAK 0DATA: 1.84 G € 281,04 NS; -3.88 G @ 1@6.16 NS
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8737 LONGITUDINAL INPACT 9G 2@ NQV €7
BIN 8 AFT LATERAL ACCELERATION
TEST £s 8
e TRC NUNBER- TRLEB3IP TEST NUMBER TJEST 2 SC
40 —
28 —
!
z
(=] + 2\
= 8 T
<
o
[*%)
-
ol
[=)
b=
-za _—
-46 N
e | | 1 1 L | | | |
-28 18 48 78 160 130 16¢ 186 22¢ 258 2848 316
TIRE {hS)
CHANNEL : BBAYG FILTER: CH. CLASS 60 PEAK DATA: 2.25 G € 277,84 NS, -2,9B G @ 293,68 NS
8737 LONGITUODINAL INPACT SG 28 NOV 87
BIN B AFT VERTICAL ACCELERATION
58 TRC NUMBER: TRCB@3P TEST NUHBER TEST 2 SC
18—
28 F—-
2
=
= N\
: @ v
[+ 4
w
-
w
(X}
2
<
-28 —
-48 —
-0 | l ! ! | l | | f |
-2@ 19 40 70 180 138 160 199 228 258 288 310
TIRE (nS)
CHANNEL : BBAZC FILTER: CH. CLASS 6@ PERK DATA: 3,d1 C @ 304,96 MS; -2,58 G € 388,88 NS
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8737 LONGITUDINAL INtPACT 9G 2@ NOV 87

BIN B AFT LONGITUDINAL VELOCITY
TEST NUNMBER TEST 2 SC

6o TRC NUNBER TRCGEQ3V
40 —-
28 -
b
~
S
=
., @
z
o
(=]
-
|3
=
_ZG | S—
—48 N—
-a8 l | | | | | I | L
-2Q 16 46 70 198 138 168 189 220 259 284 316
TIRE {NS)
CHANNEL : BBAXY FILTER- CH CLASS 18¢ PEAK DATA Q.82 FT/5 8 -16,88 NS, -32,.71 FI/5 B 232,48 NS
B737 LONGITUDINAL INMPACT SC 2@ NDV 97
BIN 8 AFT SUPPORT | VERTICAL FORCE
gg TRC NUMBER: TRCEA3P TEST NUMBER _TEST 2 SC
60 }—
_ 268 -
®
x<
= ) -
Z
&
=4
(=]
-3 f—
_SB —
-99 l l | I i | | | 1
-28 10 40 78 190 138 168 190 220 258 280 310
TIME (NS)
CHANNEL : BIZF FILTER: CH. CLASS €8 PEAK DATA: 65,57 LBF & 172.48 NS, -33.25 LBF € 282.32 nS
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8737 LONGITUBINAL IMPACT SG 2@ NOV 97

BIN B FWD SUPPORT 2 VERTICAL FORCE
TRC NUHMBER . TRC683P TEST NUMBER TEST 2 SC

99

68 +— -

30 —-

(LBF X 18')

s
x
o
=30

-68 }—

v 1 | r ] | 1 ! I l 1

-20 19 48 78 188 130 168 150 220 25@ 288 318
TINE (1S}
CHANNEL: B2ZF FILTER: CH. CLASS 68 PEAK DATA. 40,75 LBF €& 264,48 NS, -89.45 LBF € 98,08 NS
B737 LONGITUDINAL IMPACT SG 28 NOV 97
BIN B FWD SUPPORT 3 VERTICAL FORCE

gg IRC_NUMBER: TRCER3P TEST NUMBER TEST 2 9C

68 b
]
E
>
= 8
=
(%)
(53
Z
=38 —

-58 I

s I L | | | l I l |

-28 18 40 78 108 130 160 190 220 250 280 319
TIME (nS)

CHANNEL : B3ZF FILTER: CH. CLASS 60 PEAK DATA: 15.7@ LBF B 65.44 NS, -264.34 LBF @ 136.88 NS
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B737 LONGITUBINAL IMPACT SG 28 NOV 87

BIN B AFT SUPPORT 4 VERTICAL FORCE
TRC NUMBER TRC6B3P TEST NUMBER TESY 2 8C

90

38 f—-

(LBF X 10')

FORCE

90 | | | | | | | | l

-20 e T 70 168 138 168 15 278 250 280 310
TINE  (1S)

CHANNEL: @4ZF  FILTER. CH CLASS 6B PEAK DATA 43.36 LBF @ 172,64 NS, -19.27 LBF @ 202,64 NS

B737 LONGITUDINAL INMPACT SG 28 NOV 97
BIN B AFT PLATE SUPPORT S LONGITUDINAL FORCE
TRC NUMBER - TRCE@3P TEST NUNMBER TEST 2 3SC

98

68 —-

38 —-

(LBF X 18')

FORCE

. | 1 | 1 [ 1 1 I
~-28 18 48 708 188 138 160 196 220 250 280 310

TINE (HS)
CHANNEL : BSXF FILTER: CH. CLASS €8 PEAK DATA: 82,94 LBF & 267.92 NS, -B33.29 LBF & {@g,48 nS
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8737 LONGITUDINAL IMPACT SG 29 NOV 87

BIN B FWD PLATE SUPPORT 6 LONGITUDINAL FORCE
3a TRC _NUMBER: TRCE@3P TEST NUMBER TEST 2 SC
i

38 —-

(LBF X 181)

FORCE

-8 | | | | | l | l | |
-20 e ) 76 L) 130 160 196 220 258 288 318

TINE  (nS)
CHANNEL: BEXF  FILTER: CH. CLASS 60 PEAK DATA 76,85 LBF © 268.40 NS, -729,80 LBF & 108,88 NS

B737 LONGITUDINAL IMPACT 3G 2@ NOV 97

BIN B L SUPPORT 7 GAGE 1 LARTERAL FORCE

TRC NUNBER: TRCE@3P TEST NUMBER TEST 2 9C

sa

38 —-

(LBF X 108')

FORCE

-3 |—.

I l | | | | [ | l |

-20 T T 78 1o 136 168 138 220 250 268 310
TIME  (nS)

CHANNEL: B7YF1  FILTER: CH. CLASS 68 PEAK DATA: 89.46 LBF © 98,08 NS, -7.23 LBF & 275.60 NS
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B737 LONGITUBINAL INPACT 3G 28 NOV 87

BIN B L SUPPORT 7 GAGE 2 LATERAL FORCE
TRC NUMBER - TRCE83P TEST NUMBER TEST 2 SC

99

68 — -

38 —-

(LBF X 10')

FORCE

L | i i i S B B
-20 19 40 7@ 180 130 168 190 220 250 289 318
TINE (MS)
CHANNEL - B7YF2 FILTER: CH. CLASS 6B PEAK DATA 11,53 LBF @ 283.68 NS, -154.41 LBF € 110.88 NS

B737 LONGITUDINAL IMPACT SG 28 NOV 97
BIN B L SUPPORT 8 GAGE 1 LATERAL FORCE
TRC NUMBER . TRCEO3P TEST NUMBER TEST 2 8C

98

38 —-

(LBF X 181)

FORCE

%8 | | | | | f l | I |
-20 T T 70 160 13 168 150 220 250 288 310
TINE  (1S)
CHANNEL: BBYF1  FILTER: CH. CLASS 60 PEAK DATA" 29,79 LBF @ 310.80 1S, -53.29 LBF € 64.56 NS
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8737 LONGITUDINAL IHPACT 9G 28 NOV 97
BIN B L SUPPORT 8 GAGE 2 LATERAL FORCE

TRC NUMBER - TRCE@3P TEST NUMBER TEST 2 3G

98 ;
|
68 — 1
i
_ 38 —- H
E
<
& 8
: /\//
- . . R
[&] . - . .
o
o
38—
_88 S
" 1 L 1 ! | I r r x
-28 19 48 78 160 130 168 198 229 250 288 318
TINE (HS)
CHANNEL : B8YF2 FILTER: CH. CLASS 69 PERK DATA 40 .61 LBF € 265,44 NS, -146,48 LBF € 181,76 NS
B737 LONGITUDINAL IMPACT 3G 2@ NOV 97
BIN B L SUPPORT 9 GAGE ! LATERAL FORCE
ag TRC NUMBER: TRCEB3P TEST NUMBER TEST 2 9C
608 —
38 —-
=
>
= )
=
w
(&)
=3
w38
66 —
- l I | l 1 1 t z
-20 1e 48 78 188 130 160 190 220 250 288 319
TIHE ([NS)
CHANNEL : BSYF1 FILTER: CR. CLRSS 68 PERK DATR: 282,23 LBF € 186,88 NS; -17.27 LBF @ 270.00 NS

A-68




TRC NUMBER: TRCE83P

8737 LONGITUDINAL IMPACT $G 2@ NOV S7

BIN 8 L SUPPORT 8 GAGE 2 LATERAL FORCE
TEST NUMBER TEST 2 9C

98

60 —-

(LBF X {81}

FORCE

| | |

| i | | i l

CHANNEL : BIYF2

1e 48 78

FILTER: CH. CLASS &8

TRC _NUMBER : TRCEB3P

189 138 160 190 220 258. 280 310

TIRE (1S)
PEAK DATA -0.81 LBF B -28,00 NS, -41.45 LBF € 119.52 n§

B737 LONGITUDINAL IMPACT SG 28 NOV 97

BIN B L SUPPORT 18 GAGE ! LATERAL FORCE
TEST NUMBER TEST 2 8C

99

38 b—-

(LBF X 18')

FORCE

i i | i i i i

CHANNEL : B1@YF1

FILTER: CH. CLRSS 68

tee 136 160 190 220 258 280 318
TIHE (nS)
PERK DATR: 468.52 LBF @ 106,16 HS; -93.21 LBF € 268.48 NS
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B737 LONGITUDINAL INMPACT SG 2@ NOV 87
BIN B L SUPPORT 1@ GAGE 2 LATERAL FORCE

TRC_NUMBER: TRC6B3P

S8

60 —-

38 —-

(LBF X 10)

[}
e
(=]
[~
<
v =30 —
-60 —
-89 i L1 | | | | } | |
~28 1@ 48 70 182 138 169 198 220 250 286 318
TINE (NnS)
CHANNEL : B18YF2 FILTER: CH. CLASS 68 PEAK DATA 219.68 LBF € 187.6@ NS, -5,11 LBF @ 268.96 NS
B737 LONGITUDINAL IMPACT SG 28 NOV 387
BIN B L SUPPORT 11 GRGE 1 LATERAL FORCE
58 TRC_NUMBER: TRCE@3P TEST NUMBER TEST 2 3C
68 —-
IR
2
>
Z
s
o
S
= -30 f—
-60 |—
- 1 | [ 1 | j | 1 J
-28 18 48 7@ 10e t3e 168 190 220 250 288 31a
TINE (NS)
CHANNEL : BI1YFi FILTER: CH. CLASS €8 PEAK DATA: 42,33 LBF @ 310,08 nS; -57.91 LBF € 64.32 nS
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8737 LONGITUDINAL INMPACT SG 28 NOV 97

BIN B L SUPPORT 11 GAGE 2 LATERAL FORCE
TEST NUMBER TEST 2 SC

g IRC NUMBER - TRCEB3P
60 —
e
£
.4
5 e
aJ
(&3
S
=-30 —
-GB —
-s0 | [ l | | | l |
-28 18 49 79 188 138 160 190 220 250 288 310
. TINE  (nS)
CHANNEL: BI1YF2  FILTER: CH. CLASS 69 PEAK DATA. 32,88 LBF B 283.36 MS, -111.29 LBF € §8.72 S
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TEST 3

B737 LONGITUDINAL INPACT 16C Z@ NGV 97

SLED ACCELERATION
JEST NUMBER TEST 3 16G

e TRC NUMBER: TRCEA4P
40 -
28 }—-
s
z
(=}
- ]
<
[«
[5Y)
-t
w
[X]
b=
_20 | S—
_48
- | l ; 1 [ I | 1
-29 1@ 49 70 188 138 160 190 226 256 286 J1@
TINE (AHS)
CHANNEL : SLDXG FILTER: CH. CLASS 68 PEAK DATA: 8.52 G 8 261,36 MS; -14,17 G € 8@.88 NS
B737 LONGITUDINAL INPACT IGC 2@ NOV 97
SLED VELGCITY INTEGRATED
5a TRC NUMBER: TRCGG4V TEST NUMBER TEST 3 16G
4@ — -
28 —
>
~
z
. 8
>
o
=
-
£
-Za  S—
-48 —
s t 1 1 r | | | | | l
-29 18 4@ 74 168 138 168 190 22¢ 259 288 3o
TIBE (NS)
CHANNEL - SLDXV FILTER: CH. CLASS 8@ PEAK DATA: -8,84 FT/S € ~-18.56 NS; -41,73 FT/S & {79.68 NS
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8737 LONGITUDINAL IRPACT 16C 28 NQV €7
BIN A LONGITUDINAL DISPLACEMENT

516 [RC NUNBER _TRCGa4P TEST NUM3ER TEST 3 :6C
148 |—-

Loo70f—-
x
z
=
w
=
w
Q
3
-7 -
a

-148 —-

-218 l | f i ! | | | 1 l

-2¢ 10 48 78 188 138 168 190 228 250 280 310
TIE  tns)
CHANNEL: BINAXD  FILTER: CH. CLASS 68 PEAK DATA 19.57 IN € 118,08 NS, 0.0@ IN € 8,36 NS
B737 LONGITUDINAL INPACT 16G 28 NOV 97
BIN A FRONT LONGITUDINAL ACCELERATION

¢ IRC_NUMBER _TRCEA4P TEST NUMBER. TEST 3 16G

40—

28—

2

ACCELERATION
[~

_28 —
-49 b—
0 | L L] 1 1 | l |
-28 18 48 78 188 138 168 1990 22¢ 23¢ 288 310
TIRE (NS}
CHANNEL - BAFXG FILTER: CH. CLASS 69 ’ PEAK DATA: 2,81 G @ 211,68 NS; -14,58 G € 66,86 NS
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B737 LONGITUDINAL IMPACT 16C 2@ NOV 87
BIN A FRONT LATERAL ACCELERATION
66 TRC NUMBER TRCEQ4P TEST NUMBER TEST 3 16C
18 f—-
28 —-
=4
= .
s A Nad\ N -
= AW ava v v X o "
: o
P
w
(=) . . -
[ 5]
(<4
..28 .
-43 —
. 1 | | l | f | | | |
~-24 16 48 78 108 138 166 198 226 258 28¢ 310
TINE- (nS)
CHANNEL - BAFYG FILTER: CH. CLASS 6@ PEAK DATA- 5,65 C € 196,48 NS, -3,49 G € 124,96 NS
8737 LONGITUDINAL IMPACT 16G 2@ NOV 87
BIN 4 FRONT VERTICAL ACCELERATION
) TRC NUMBER: TRCE@4P TEST NUMBER TEST 3 186G
19—
28 e
e
2, Ao NN A A ANAYS AN A NN AN
= ~N Y VV\/\/\}VVW/\’\/VV N T
-
w
(&) - . . . - . - .
(%)
<
—29 S . . . . . - .
_49 S—
B TS A N R S RSN SR R R
-2@ 1@ 49 78 129 138 168 19¢ 220 258 286 31
TINE (nS) .
CHANNEL : BAF2G FILTER: CH. CLASS 68 PEAK DATA: 11.28 C € 12@.72 MS; -13.98 G € 97.32 #S
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B737 LONGITUDINAL INPACT {6G 2@ NOV 97

BIN A FRONT LONCITUDINAL VELQCITY
TEST NUMBER TEST 3 16C

TRC _NUMBER. TRCBA4Y
60 ]
b ?
28 ~—-
@
~
=
=
/
> e
o
o
-
w
>
28 [
_4G S—
o | I n 1 ! | | 1 | |
-28 19 48 78 1d@ 138 160 199 220 258 288 318
TINE (RS}
CHANNEL - BAFXY FILTER: CH. CLASS 188 PEAK 0ATA -@,8f FTs/S € -20,80 NS, -39.43 FT/S € 310,49 NS
B737 LONGITUDINAL INPACT (6C 2@ NQV 97
BIN A CENTER LONGITUDINAL ACCELERATION
9 TRC NUMBER  TRCE@4P TEST NUMBER TEST 3 166
40 —-
20 p—-
a
=
a
= 9
<
a
w
-
w
o
<J
<
_2a —
-49 —
68 I | | l | I l I [ I
-24 18 49 78 109 138 168 180 229 234 288 319
TINE (nS)
CHANNEL : BACXG FILTER: CH. CLASS 6@ PEAK OATA: 1.15 G @ 212,8@ NS; -15,84 G & 99,92 NS
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B737 LONGITUBINAL [NMPACT 1BG 2@ NOV 37

BIN A CENTER LATERAL ACCELERATION
TEST NUMBER TEST 3 1388

¢g [RC_NUNBER TRCGA4P
-
28—
e
- . .
= ‘ A
: e A 2 I\v - v V/\
g N
“ .
-
[}
<
e
=28 —
-4Q }—
-5e | | | l 1 [ | [ | |
-20 10 48 70 199 138 160 198 226 258 280 310
TINE  1n§]
CHANNEL : BACYG FILTER: CH. CLRSS &@ PEAK DATA- 4,21 G @ 182, 16 MS, -7.18 G @ 114,86 NS

TRC_NURBER: TRCEE@4P

B737 LONGITUDINAL INPACT 16C 2@ NOV 97

BIN A CENTER YERTICAL ACCELERATION )
TEST NUMBER TEST 3 16C

1]
4@ -
. 28—~
e
2 A
= P A A —
: . . . . . . .
&8
P
k=
_zu—_.
48 t—
s | r | | J l 1 I | 1
-28 14 49 78 1eg 138 168 199 220 25@ 288 318
TINE (NS)
CHANNEL : BACZG FILTER: CH. CLASS 6@ PEAK 0ATA: 4,30 C € (21,36 MS;, -4.38 G € 136.88 NS
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8737 LONGITUDINAL IfPACT 16C 2@ NQV 97

BIN A CENTER LONGITUOINAL VELOGCITY
TEST NUMBER TEST 3 16C

66 TRC NURBER TRC684V
48 —-
20 —
I
~
-
(Y.
- e
-
o
o
-
w
>
-2@ .
-4Q |—
-60 I | | | | | J l | !
-2@ 18 48 70 18@ 138 160 198 229 258 288 319
TINE (NS} -
CHANNEL - BACXY FILTER- CH CLASS 188 PEAK OATA. -@.0! FTsS € -18,88 NS, -38.48 FTsS @ 318.89 NS
8737 LONGITUDINAL INPACT 16C 2@ NOV 97
. BIN A AFT LONGITUDINAL ACCELERATION
0 TRC NUNMBER TRCEdA4P TEST NUMBER. TEST 3 168G
40— See pa:a As:qujj.sit_:ion Ex'pla.nar.‘icns
28 —
e
=
o
- 2
<
&
]
wi
(=)
Q
<
-28 —
_49 —
-Ga l | | I [ | l l I |
-24 1@ 49 79 140 138 164 194 229 254 288 310
TINE (nS)
CHANNEL - BAAXG FILTER: CH. CLASS 6@ PEAK DATA: 916,67 G € 291.76 NS; -26.968 G @ 283.28 NS
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B737 LONGITUDINAL INPACT 16G 2@ NQV §7

BIN A4 AFT LATERAL ACCELERATION

) TRC KUMBER TRCEQ4P TEST NUMBER vTEST 3 158G
1
49—
|
2¢ — -
e
= . . N
= AR AN A
< 7 \,\/ N T N TV
& . . . . . .
-
s
(=)
(=)
<
—ze——
-48_—
. | t 1 | | | | | [ |
-2@ 18 40 79 160 130 160 194 228 25@ 284 319
TINE (nS)

CHANNEL : 8AAYG

FILTER: CH CLASS 60

PEAK DATA: 5,56 G 8 85,28 NS, -B.35 G € 116,24 NS

B737 LONGITUDINAL IMPACT 16C 2@ NQV 87
BIN A AFT VERTICAL ACCELERATIGN

TRC NUNBER TRCE@4P

TEST NUMBER TEST 3 16C

50
@
_ e
S
é ¢ A\ AV N N OV . -
< —~ TN VvV NAVAAVER o w e e
s J . ! . .
-
w
[}
e
-28 -
-48 —
-6e L 1 | l L | ] | I |
-28 10 48 7% 190 138 150 198 229 256 280 310
TINE  (nS) ~
CHANNEL: BAAZG  FILTER: CH. CLASS 60 PEAK DATA: 6.15 C @ 113.36 MS; -7.0! G € 124.64 NS
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8737 LONGITUDINAL IMPACT 16G 28 NGV 97
BIN A AFT LONGITUOINAL VELQCITY

ga [RC_NUNEER TRC6@4Y TEST NUMBER TEST 3 I6C
40—
20 —
@
~
2
=
> @
2
P
w
>
_29  S—
-40 — o
-50 | | l | | ! | { | }
-20 16 4@ 70 188 138 168 198 229 258 288 310
TINE  (ns)
CHANNEL - BAAXY FILTER CH. CLASS 180 PEAK DATA 535,21 F1/S @ 316,88 1S, -37.93 FT/S @ 286.56 NS
8737 LONGITUDINAL IMPACT 16G 20 NOV 87
BIN A LOWER FRONT SUPPORT LONGITUDINAL FORCE
ga IRC_NUMBER: TRC04P TEST NUMBER _TEST 3 166
68 }—-
R
E
x
s e
=
b=
S
< -30 —
_68 —
-98 | i | I 1 | l
-20 188 13e 160 198 228 238 289 319
TINE  (MS)
CHANNEL : AL7SXF FILTER: CH. CLASS 68 PEAK DATA: 8,62 LBF @ -20.88 NS, -3558.84 LBF € 124,48 nS
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(LBF X 10}

FORCE

TRC_NUMBER : _TRCEB4P

B737 LONGITUDINAL IMPACT 18G . 20 NOV 97
BIN A LOWER FRONT SUPPORT LATERAL FORCE

TEST NUMBER TEST 3 16C

249

168

3
-~

J

]
<@©
=

-16@

| i | | | i | | i i

~248
-20

CHANNEL ALT7SYF

TRC NUMBER: TRCG@4P

189 130 160 190 228 250 280 318

TINE (HS)
PEAK DATA 2169.76 LBF & 125.76 NS, -6@1,76 LBF @ 118,88 NS

18 49 70

FILTER CH CLASS 69

B737 LONGITUDINAL IMPACT 186G 28 NOV $7

BIN A LOVER FRONT SUPPORT VERTICAL FORCE
TEST NUMBER TEST 3 16C

248

160

80

(LBF X 18})

FORCE

4
<
b=y

-160

| | | | | i i | i |

-248
-28

CHANNEL : ALT7SZF

130 169 198 220 259 28¢ 319

TIME (nS)
PEAK DATA: 139,81 LBF @ 184.40 NS, -1822.12 LBF 8 138,32 NS

19 40 78 10e

FILTER- CH. CLASS 68
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B737 LONGITUDINAL IMPACT 16G 2@ NOV 97
BIN A LOWER NID SUPPORT LONGITUDINAL FORCZ

39 TRC NUMBER . TRCEQ4P TEST NUMBER TEST 3 16C
26—
3
~
=
>
[* N 4
@ a
Pt
3
Y 3
26 f—
-0 ! | | ! | [ ! | |
20 18 40 78 180 130 160 190 220 258 280 31e
CHANNE TINE (MS)
L ALTSXF  FILTER CH CLASS &9 PEAK DATA 75,87 LBF @ 124 49 NS, -3795.59 LBF @ 115.68 Mg
B737 LONGITUDINAL IMPACT {6G 2@ NOV 97
BIN A LOVER [M[3 SUPPORT LATERAL FORCE
248 TRC NUMBER TRC604P TEST NUMBER TEST 3 16C
160 f .
_ 80 .
s
>
= a
=
g :
< gl
-168 b
240 [ | | | l [ ! | | |
~-20 18 48 78 18e 130 160 190 220 256 288 318
TIME (HS)
CHANNEL: ALTGYF  FILTER: CH. CLASS 6@ PEAK DATA: 2152,96 LBF @ 154,95 MS, -2(67,67 LBF & 124 .46 NS
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8737 LONGITUDINAL IMPACT 16G 28 NOV 37
BIN A LOWER MID SUPPORT VERTICAL FORCE

TEST NUMBER TEST 3 18C

TRC NUMBER: TRCEB4P
64 |
|
i
!
40 —- i
20—
~N
2
x
s e
L
(=]
[-4
=3
“ -0 |—
48 }—
s r | | ] | | | I ] 1
-28 19 40 70 188 {38 160 190 229 250 280 319
TINE (HS)
CHRNNEL ALT76ZF FILTER: CH. CLASS 692 PEAK DATAR- 12,37 LBF @ »63.38 NS, -4842,25 LBF @ 123.28 MS
8737 LONGITUDINAL IMPACT 16G 28 NOV 97
BIN R LOWER AFT SUPPORT LONGITUDINAL FORCE
36 TRC NUMBER. TRCEB4P TEST NUMBER TEST 3 18C
24—
{2 —
~
=
>
5 @
=
[¥%)
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=3
12
24 t—
. 1 i 1 i l | | 1 1 |
-29 19 40 70 189 130 160 190 229 250 284 310
TINE  (HS) ¢
CHANNEL : AL78XF FILTER: CH CLASS 68 PEAK DATA: 8,36 LBF @ -15.20 NS, -3215,81 LBF & 189,868 MS
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8737 LONGITUDINAL INPACT 16G 20 NOV S7
BIN A LOYER AFT SUPPORT LRTERAL FORCE

g TRC_NUMBER TRCER4P TEST NUMBER TEST 3 i6C
68 — - SR e e e
- e \/\,\,
5 .
x
& ]
=
[¥¥]
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o
<o
=30 b—
-Ga | S
. I x | r | ! L0 ,
-20 18 48 78 1ap 138 160 130 220 250 288 310
TIHE (H5)

CHANNEL AL7BYF

FILTER- CH CLASS 68

TRC_NUMBER: TRCED4P

PEAK DATA- §57.4@ LBF @ 191,52 MS, -636 .48 LBF € 86,46 NS

8737 LONGITUDINAL INPACT 186G 20 NOV S7

BIN A LOWER AFT SUPPQRT VERTICAL FORCE
TEST NUMBER TEST 3 186G

188

128

6@

(LBF X 187)

FORCE

-6

-128

1 | i i |

i i

~180
-28

CHANNEL - AL78ZF

18 48

FILTER: CH CLRSS 60

160 199 228 258 280
fHS)

318

138

TIRE
PEAK DATA: 9.05 LBF @ -16.00 1S, -1741,89 LBF @ 106,88 MS
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B737 LONGITUDINAL IMPACT 186G 28 NOV 97

BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE
TEST NUHBER TEST 3 186G

TRC NUMBER TRCG84P
99 |
: i
68 —
36 -
E
= }
w e /\ yAN pa
-
[*%)
[
[= 4
[=]
1
60 f—
-39 | | 3 | f l | | | |
-20 12 40 70 120 130 168 198 220 258 28e 318
TINE  (MS)
CHANNEL: AUT8XA  FILTER: CH. CLASS 6@ PEAK DATA. 431,94 LBF @ 82.88 MS, -151,98 LBF € 115,28 HS
B737 LONGITUDINAL INPACT 166 2@ NOV §7
BIN A UPPER FRONT SUPPORT OUTER LONGITUDINAL FORCE
gg TRC_NUMBER: TRCG4P_ TEST NUMBER _TEST 3 186G
60 |— - ...
30—
=
> - B
CI /\ AN /J\/\ o e
=z \/ AN
N / )
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as
(=3
.30 b
-Se -
-39 l i [ | | ] [ | | |
-20 le 40 70 120 138 160 190 228 250 288 318
TINE  (NS)
CHANNEL: AUTBKB  FILTER: CH. CLASS 60 PEAK DATA: 459.42 LBF © 65.04 MS, -602.23 LBF @ 185.20 MS
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(MY X 1a-1)

VOLTAGE

B737 LONGITUDINAL INMPACT 166 28 NOV 87

BIN A UPPER FRONT SUPPORT OUTER VERTICAL FORCE

TRC NUMBER - TRCGR4P TEST NUMBER

TEST 3 1866

120

80

-
=

318

48 o
..ga _—
s | l | | | | | |
-29 10 46 78 1a@ 130 168 190 220 258 288
TIME (nS)
CHANNEL - AU78ZC FILTER- CH. CLRSS 1808 PEAK DATA 1.89 MV € B6,72 NS, -2,98 NV @ 96,49 MS

B737 LONGITUDINAL IMPACT 16G 29 NOV 97
BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE
TRC_NUMBER - TRCEB4P

TEST NUMBER TEST 3 16C

120

se

40

(v X 18-1)

A Do

VOLTAGE

| [ f | i i i i |

-129
- 18 48 79 1ae 130 168 199 228 250

TIME (NMS)

20

CHANNEL - AUT8ZD FILTER: CH. CLASS 1060

A-85

280 318

PEAK DATA: 0,44 NV € 108,48 11S; -1,15 NV @ 84 48 NS




8737 LONGITUDINAL INPACT 16G 2@ NOV §7
BIN A UPPER f110 SUPPGRT INNER LONGITUDINAL FORCE

158 ZRC NUNBER . TRCE@4P TEST NUMBER - TEST 3 16C
E
190 —
o se—
=
s 0 N A\
= . .
<
Y =58 —
-108 —-
-150 1 l I | I | | | I l
-20 1e 48 70 189 130 160 190 220 250 280 318
TIME  (H5)
CHANNEL : AU7EXA FILTER- CH CLASS 69 PEAK DATA 1193,58 LBF & 65,84 MS, -369,44 LBF @ 136,36 1S
B737 LONGITUDINAL IMPACT 166 28 NOV 87
BIN A UPPER MID SUPPORT DUTER LONGITUDINAL FORCE
(5@ TRC NUMBER . TRCGB4P TEST NUMBER TEST 3 16C
160 — -
5@ |- P T .
> . . . . . .
. AN /\ JANANNANYA
s @ \/ N4 J \/ T T
=
{-4
<
Y -56
-108 — -
150 I | | | l | I | |
-20 18 40 19 [£:1] 138 168 198 220 250 288 310
TIME (MS) -
CHANNEL - AU76XB FILTER: CH. CLASS 68 PEAK DATA: 1235.34 LBF @ 65,68 NS, -481,17 LBF € 136.88 1S
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8737 LONGITUDINAL INPACT 166G 2@ NOV 37

BIN A UPPER MID SUPPORT OUTER VERTICAL FORCE

TRC_NUMBER TRCEB4P

TEST NUMBER TEST 3 186G

128

l

(HY X 1@8°%)

YOLTARGE

| i | |

| | | | [ |

-120
12 ) 28

CHANNEL : AUT7BZC

TRC Nuni

18 4a 7@ 160 138 160 150 220 250 280 318

FILTER- CH CLASS 1p08

TINE [NS)
PEAK DATA 8.84 NV @ 88,08 NS, -2.48 NV 8 155,82 nS

B737 LONGITUDINAL IMPACT 16C 2@ NOV 87
BIN A UPPER MID SUPPORT JNNER VERTICAL FORCE

BER: TRCEQ4P

TEST NUMBER TEST 3 16C

120

88 —-

40 —-

v X 18-1)

YOLTACE

-40 —-

| | i | ]

-124
-20

CHANNEL : Au7820

18 48 79 189

FILTER: CH. CLASS 1889

139 160 198 220 250 28@ 310

TINE (NS)
PEAK DARTAR: 0,84 MV @ 88.24 NS, -8.76 NV @ 101,20 NS
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8737 LONGITUBINAL INMPACT {6G 20 NOV 97

BIN R UPPER AFT SUPPORT INNER LONGITUDINAL FORCE
TEST NUMBER TEST 3 18§

99 TRC NUMBER: TRCGB4P
60 —-
38—
=
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% 8 A VaAYA Y
=1
[-4
<
=30 f—
88—
-38 | | l l | | | | [ I
-20 ta 48 78 1ee 130 160 196 220 250 280 319
TINE (HS)
CHANNEL : AU7SXA FILTER: CH. CLASS 6@ PEAK DATA- 357,29 LBF @ 66,56 NS, -136,35 LBF @ 177.84 NS
8737 LONGITUDINAL IMPACT 16G 28 .NOV 87
BIN A UPPER AFT SUPPORT DUTER LONGITUDINAL FORCE
32 TRC _NUMBER: TRCE84P TEST NUMBER TEST 3 16C
= B - . . - . . - : .
= ) Y /\ O\ /\ ya
=] \} Ve N ~ v
=3
- 30—
-88 L
-89 I l l | l | | | l I
-20 18 4@ 78 148 13¢ 160 190 220 250 28¢ 314
TINE (NS}
CHANNEL : AU7SXB FILTER: CH. CLASS 69 PEAK DATA: 855.66 LBF @ 66.32 MS; -265.86 LBF € 189,76 NS
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B737 LONGITUDINAL IMPACT 16G 2@ NOV 387

BIN A UPPER AFT SUPPORT OUTER VERTICAL FORCE
TRC NUMBER - TRC604P TEST NUMBER TEST 3 lSC'

120
88 —
—~ 48 -
; A EREEAT
(&)
s . . . . . .
o
S 48—
-89 —
-120 | | | | | I I | Il I
-28 18 48 7@ 18 138 168 198 220 258 280 318
TINE (NS)
CHANNEL : AU75ZC FILTER: €H CLASS 1800 PEAK DATA 3.75 hv @ 63.44 NS, -2,38 fv € 94.88 1S
B737 LONGITUOINAL IMPACT 186G 20 NOV 97
BIN A UPPER AFT SUPPORT INNER VERTICAL FORCE
128 TRC NUMBER: TRCE84P TEST NUMBER TEST 3 {6C
88 —
- 40
=
x .
= ) IOVl 22128 EONLNA TN e e
- T we— T
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5
S -40—
-88 b—
-120 | I | I I I | | I I
-20 19 40 78 160 138 160 196 228 258 288 318
TINE (N5}
CHANNEL : AU7SZD FILTER: CH. CLASS 1089 PEAK DATA: @,76 MV € 84,24 RS, -8,53 MY 8 119,52 NS5
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B737 LONGITUDINAL INPACT 168G 2@ NQV 97
BIN B LONGITUDINAL DISPLACEMENT .
TRC NURBER: TRCE@4P TEST NUNBER TEST 3 16¢

128 .
88 —- !
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T 40—
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—ae  S—
128 f | | | | ! | | | |
-28 18 18 70 168 139 160 198 228 258 288 310
v TINE  tnS)
CHANNEL: BINBXD  FILTER- CH. CLASS 6@ PEAK DATA 8.39 IN € 97,68 HS; @.60 IN € 1.92 NS
8737 LONGITUDINAL INPACT LEC 28 NOV 97
BIN B FRONT LONCITUDINAL ACCELERATION
¢ TRC_NUMBER . TRCG@4P TEST NUMBER TEST 316G
40—
28 —
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E
e =
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o
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b4
-20 |—
_49 S
50 | ! | l | | | | | |
-28 18 10 78 108 130 169 190 228 258 288 e
TINE  {nS)
CHANNEL: BBFXC  FILTER: CH. CLASS 68 PEAK DATA: 2.44 C € 187.76 MS; -16.57 G @ 7,84 nS
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B737 LONGITUDINAL INPACT 16C 268 NOV 97
BIN B FRONT LATERAL ACCELERATION

6o TRC NUNBER: TRC6@4P TEST NURMBER TEST 3 16C
48 — -
20 —
e
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o
s v AVARL ARV
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-20 p—
~4Q —
-G8 | | l ! l l l | l |
-29 18 49 79 108 1’?18HE 168 190 229 254 284 J10
(ns)
CHANNEL : BBFYG FILTER: CH. CLASS 68 PEAK DATA- 4,54 G € 183,44 N1S; -2.88 C € 131.36 NS
B737 LONGITUDINAL INMPACT 16G 28 NOV 87
BIN 8 FRONT VERTICAL ACCELERATION
60 TRC NUMBER: TRCE@4P TEST NUNMBER TEST 3 16G
40 — -
28 —
e
g . . .
z .
-
W
o
(=)
-4
-28 — -~
48 —
" | I 1 L | 1 l l 1
-28 10 48 70 190 130 168 188 229 258 288 318
TIRE (NS]
CHANNEL : BBFZG FILTER: CH. CLASS 68 PEAK DATA: 3.97 G € 151,92 MS; -4.36 G € 143.92 NS
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B737 LONGITUDINAL INMPACT 16G 2@ NOV 87
BIN B FRONT LONGITUDINAL VELOCITY

¢g TRC_NUMBER" TRCE@4Y TEST NUMBER TEST 3 i5¢
. i
I3
i
1
49 —-
20 —-
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>
-20 ——
-49 -
e | | 1 | | ! | | | i
-28 1@ 46 70 100 1%?“ m;]se 196 278 256 288 3te
NNEL : .
CHANNEL: BBFXV  FILTER: CH. CLASS 180 PEAK DATA- -8.82 FT/5 @ -20,88 MS; -42,72 FT/S € 182,80 NS
8737 LONGITUDINAL IMPACT 1BG 28 NQV 97
BIN B CENTER LONCITUDINAL ACCELERATION
¢ TRC_NUMBER: TRCG@4P TEST NURBER _TEST 3 16G
48—
8
2
=
(=}
- 8 2
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g
-
(%33
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b=
-za -
-4 —
e | | | | l { | | |
-28 18 40 70 180 130 168 13¢ 220 258 288 310
TINE  In§)
CHANNEL: BBCXG  FILTER: CH. CLASS 6@ PEAK DATA: 2.45 G € 187.52 NS; -16,67 G € 92,96 S
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B737 LONGITUDINAL INPACT [6C 2@ NOV 87
BIN B CENTER LATERAL ACCELERATION

6o TRC NUNBER: TRCE@4P TEST NUMBER TEST 3 16C
40—
28 |—-
e
=
o
= 8
g V.
-
L
[ ]
Q
<
_28 e
-4 —
-60 l | | | | l | ! l I
-2e 19 49 78 1eg 138 168 199 228 25@ 288 31e
TIRE (1S)
CHANNEL - BBCYG FILTER: CH. CLASS 68 PEAK DATA: 2,22 G B 143,76 NS, -5,65 C B 154.88 HS
B737 LONGITUDINAL INPACT {6C 2@ NOV 87
8IN B CENTER VERTICAL ACCELERATION
68 TRC NUMBER: TRCGB4P TEST NUMBER _TEST 3 16G
18—
20 (—-
2
z . . ) . . .
—_ panN F N
S A A A\/A/\V" JaN MVA\/NW o A
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t
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-ZG fmre
-4Q
o AN N N SRR NN R N SN R
-28 19 4@ 78 108 138 160 189 220 258 288 318
TInE  (nS) _
CHANNEL : BBCZG FILTER: CH. CLASS 6@ PEAK DATA: 3.98 G B 124.8@8 MS; -4.35 G € 184.88 NS
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B737 LONGITUDINAL INMPACT 16C 2@ NOV §7
BIN B CENTER LONGITUDINAL VELQCITY

gg [RC_NUMBER: TRCEE4Y TEST NUMBER TEST 3 153
ry !
28 —- i
@
~
o
w
> )
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>
_28  —
~48 b—
e | [ l l [ | ! l ! !
-28 1@ 49 78 189 138 168 19@ 224 256 288 318
TINE (NS}
CHANNEL : BBCXV FILTER: CH. CLASS 18@ PEAK DATA: @.8! FT/S € -189,.44 NS, -42.58 FT/S € 182.72 NS
B737 LONGITUDINAL INMPACT 16G 28 NOV 97
BIN B AFT LONGITUDINAL ACCELERATION :
ca IRC NUMBER : TRCE@4P TEST NUMBER TEST 3 16C
49 —-
20 —-
e
=
[=]
j [’} <
<<
o<
w
-
w
(&)
b
_28 S
-4Q p—
- 1 | 1 | | | 1 L l |
-28 18 49 78 18¢ 130 166 190 228 256 288 310
TINE  (NS)
CHANNEL : BBAXG FILTER: CH. CLASS &@ PEAK DATA: 2,63 G @ 187,44 NS; ~16.83 G @ 93,28 nS
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B737 LONGITUDINAL IMPACT {6C 2@ NOV §7
BIN B AFT LATERAL ACCELERATIGON

6o TRC NUNBER: TRC6@4P TEST NUNMBER TEST 3 163
;
qaQ—- ]
|
20 (—-
c
g . .
= e PEANIEN AN AN -
E .
[ =]
g
—ZG —
..48 e
-6a I I | l | ! f I |
-24 10 48 78 189 130 168 199 229 256 289 310
TIRE (nS3
CHANNEL  8BAYG FILTER: CH. CLASS 68 PEAK DATA: 5,34 G € 142,96 MS, -8,66 G @ 155,92 NS
8737 LONGITUDINAL IMPACT 166G 28 NOV 87
gIN B AFT VERTICAL ACCELERATIGN
co TRC NUMBER: TRCE@4P TEST NUMBER TEST 3 16C
4@ —
20 p—-
e
; ) VAW, 2 /“v\,\J//\ A [\\ /\\f\“JKiNIAu’\ o> o
: VW vV
5 . . . . .
w
o
2
-20 }—
-43 -,
o l 1 | I 1 | | j |
-29 18 40 70 188 138 168 19¢ 228 25€ 288 310
TINE (hS)
CHANNEL : BBAZG FILTER: CH. CLASS 6@ PEAK DATA: 7.84 G B 146.48 NS; -11.85 G € 157.84 NS
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TRC NUMBER: TRCE@4V

B737 LONGITUDINAL INMPACT 16C 28 NOV S7
BIN 8 AFT LONGITUOINAL VELOGCITY

TEST NUMBER TEST 3 16§

60
48—
20 -
P
~N
£
, @
-
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-
w
>
_28 | S—
-40 b—
0 | 1 1 1 ; R ! [ 1
-24 18 40 70 168 138 160 1890 228 238 28¢@ 310
TIRE (nS]

CHANNEL : BBAXY

FILTER: CH. CLASS 8@

TRC NUNBER: TRCEB4P

PEAK OATA" @,81 FT/S B -13,68 NS; ~42.34 FT/S @ 182,32 NS

B737 LONGITUDINAL IMPACT 166 28 NOV 87
BIN B AFT SUPPORT | VERTICAL FORCE

TEST NUMBER TEST 3 160

98

66 —-

(LBF X t9')

FORCE

i [

i | i i i i

CHANNEL : BIZF

18 48 78

FILTER: CH. CLASS 69

180

138 168 198 220 258 282 318

TiNE (MS)
PEAK DATA: 227,37 LBF & 164,72 NS, -168.96 LBF € 112,96 NS
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8737 LONGITUDINAL IMPACT 16G 20 NOV 87

BIN B F¥D SUPPORT 2 VERTICAL FORCE
TEST NUMBER TEST 3 16C

38 TRC NUMBER: TRCBO4P
66 —-
_ 36 p—-
=
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9
S
(-4
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Y -3
-69 —
-39 l J l | [ l | | I l
-20 10 48 78 100 130 160 199 228 238 284 314
TINE (HMS)
CHANNEL : B2ZF FILTER: CH CLASS 69 PEAK DATA 126.71 LBF € 168,72 NS, -385.90 LBF @ 100,48 NS
B737 LONGITUDINAL IMPACT 16G 20 NOV 97
8IN B F¥D SUPPORT 3 VERTICAL FORCE
188 TRC NUMBER TRCEQ4P TEST NUMBER TEST 3 18C
128 —-
60 r—
=
>
w
; 8
w
(=2
o
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w68 b
-128 p—-
. x 1 1 « 1 1 | 1 |
-20 18 40 70 18e 138 160 180 220 258 280 318
TINE (MS)
CHANNEL - B3ZF FILTER: CH CLASS 69 PEAK DATA: 88,06 LBF @ 52,96 NS, -1224,18 LBF 8 1@93.68 NS
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TRC_NUMBER ~ TRCBB4P

B737 LONCITUDINAL IMPACT 16G 2@ NQV 97
BIN B AFT SUPPORT 4 VERTICAL FORCE

TEST NUMBER TEST 3 16C

a8

6@

38

(LBf X 18!}

FORCE

| i i

i | | i r' i

48 79

CHANNEL : B4ZF FILTER: CH CLASS 60

TRC_NUMBER: TRCGO4P

130 168 190 220 250 284 318

TINE (HS)
PEAK DATA 68,32 LBF € 164,80 NS, -314.33 LBF @ 113.36 1S

180

B737 LONGITUDINAL IMPACT 166G 20 NOV 97

BIN 8 AFT PLATE BRACKET 5 LONGITUDINAL FORCE

TEST NUMBER TEST 3 186G

189

128

-3

(LBF X 10')

FORCE

)
o
£~y

-120

N R D R

-180

29 18 48

CHANNEL : B5XF

78

FILTER: CH. CLASS &8

149 138 160 130 220 25¢ 284 310

TINE (NS)
PEAK DATA: 111.8@ LBF @ 223,92 MS, -1529.88 LBF €@ 94,36 HS

A-98




B737 LONGITUDINAL IMPACT 166 28 NOV 87

BIN B F¥D PLATE BRACKET 6 LONGITUOINAL FORCE

TRC NUMBER TRCEB4P TEST NUMBER TEST 3 16C

180
120 (—
_ 60 —
E
>
& o d
b
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Y -60 —
-128 |—-
-180 | | l | | I l ! (
-29 10 48 78 1@8 130 160 190 220 250 288 314
TIHE (nS)
CHANNEL : BEXF FILTER CH CLRSS 6B PEAK DATA 906,67 LBF € 225,84 NS, -1378,32 LBF € 96,48 NS
B737 LONGITUDINAL IMPACT 16G 2@ NOV 97
BIN B L SUPPORT 7 GAGE ! LRTERAL FORCE
9 TRC NUMBER. TRCED4P TEST NUMBER TEST 3 16C
68 —-
_ 30 b -
=
= ““'\\_\_\\
s @
= W
N . ?
=
S
o -38 —
-68 f— -
o T R T A R SR S R B
-268 18 48 7@ 1ae [R{] 160 188 229 250 280 318
TIME (HS)
CHANNEL - B7YF1 FILTER- CH CLASS 68 PEAK DATA- 131.40 LBF 8 62.48 NS, -92.11 LBF € 153.44 1S
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B737 LONGITUDBINAL INPACT 16G 2@ NOV 87

BIN B L SUPPORT 7 GAGE 2 LATERAL FORCE

% TRC_NUMBER . TRCEB4P TEST NUMBER TEST 3 18C
i

68 |—-

“w
-~

-

(LBF X 1819

FORCE

| f { | i | | | i
-20 14 4@ 70 tee 139 160 190 220 250 280 318

TIME (HS)
CHANNEL - B7YF2 FILTER: CH CLASS 68 PEAK DRTA 14,02 LBF B 211,60 MS, -295.75 LBF @ 95,92 nS

B737 LONGITUDINAL INPACT 16G 2@ NOV 97

BIN B L SUPPORT 8 GARGE 1 LATERAL FORCE
TRC_NUMBER: TRCE@4P JEST NUMBER TEST 3 16C

LT]

88 —-

36 —-

(LBF X 18!}

[}
Lt
=
=]
e -3g
_68 —
" | 1 | l 1 x 1 L 1
-26 18 44 70 160 138 168 13e 220 258 288 310
TINE (0S)
CHANNEL : B8YF! FILTER- CH. CLASS 68 PERK DATA: 84,84 LBF 8 178,088 NS; -67 .86 LBF @ 54.86 NS
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B737 LONCITUDINAL INPACT 16C 28 NOV 87
BIN B L SUPPORT B GAGE 2 LATERAL FORCE

9 TRC NUMBER: TRCE04P TEST NUMBER TEST 3 16
8
®
>
5 o
=3
w-3g

-sa .

58 l | l | 1 | ! ! l |

-20 18 48 78 1@8 130 168 190 228 258 288 318
TINE (HS)
CHANNEL : B8YF2 FILTER CH. CLASS 68 PEAK DATA- 114.89 LBF € 292,32 1S, -199,31 LBF @ 82.89 S
B737 LONGITUDINAL IMPACT 186G 20 NOV 87
BIN B L SUPPORT 9 GAGE ! LATERAL FORCE

% TRC NUNMBER: TRCE84P TEST NUHMBER TEST 3 16C

68 |-
-
e
>
& 8
=1
S
v =38 —

~68 f—

-9 l | | | | I | l |

-28 10 49 70 189 138 168 158 220 259 280 310
TIHE (NS)

CHANNEL : BSYF! FILTER: CH. CLASS 68 PEAK DATA: 356.27 LBF € 98.32 NS; -60,78 LBF @ 233,84 NS
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B737 LONCITUDINAL INPACT 16G 2@ NOV 97

8IN B L SUPPORT 9 GAGE 2 LATERAL FORCE
TEST NUMBER TEST 3 16C

gg TRC_NUMBER. TRC§B4P
60 |—-
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_se  —
o l 1 1 l l 1 L l l |
-20 18 40 70 108 138 160 190 220 25@ 288 318
TINE (MS)
CHANNEL : BOYF2 FILTER- CH. CLASS 68 PEAK DATA 8.08 LBF € -9,36 NS, -184.65 LBF B 107,52 1S
B737 LONGITUDINAL INPACT 16G 28 NOV 97
BIN B L SUPPORT 18 GAGE 1 LATERAL FORCE
gg TRC_NUMBER = TRCER4P TEST NUMBER: TEST 3 16C
60 —-
_
=
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= 8
Z
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b -38 e
-sg -
o0 | | | | | I t | |
-20 18 48 70 160 130 160 190 220 250 280 310
TINE  [N5)
CHANNEL: B18YF1  FILTER: CH. CLASS 69 PEAK DATA: 691.47 LBF @ 93.84 NS; -273,94 LBF @ 183.52 1S
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TRC_NUMBER: TRCE@4P

8737 LONGITUDINAL IMPACT 186G 20 NOV 97

BIN B L SUPPORT 18 GAGE 2 LATERAL FORCE
TEST NUMBER TEST 3 16C

38
i
68 |—-
o
e
S
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s 8
w
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S
= -3e
_68 | —
-3p | | I ! | ! | i | |
-20 18 48 70 188 136 160 190 228 250 280 310

CHANNEL - B1BYF2

FILTER: CH. CLASS 68

TRC NUMBER: TRCG84P

TINE (MS)
PERK DATA- 517,73 LBF & 99,68 NS, ~8.02 LBF B -14.,56 NS

B737 LONGITUDINAL INPACT 16G 28 NOV 97

BIN B L SUPPORT 1l GAGE 1 LATERAL FORCE
TEST NUMBER TEST 3 16G

kL)

68 (— -

(LBF X 18t}

FORCE

| | i | i i |

CHANNEL : BI1YFI

18 44 70

FILTER: CH. CLASS 68

108 13e 160 190 220 250 280 31e
TINE (nS)
PEAK DATA: 61,17 LBF & 228,88 NS, -127,38 LBF & 58,08 NS

A-103




B737 LONGITUDINAL IMPACT 16G 2@ NOV 37
BIN B L SUPPORT 11 GAGE 2 LATERAL FORCE

TEST NUMBER TEST 3 166

%8 TRC NUNMBER: TRCEB4P
68 —
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_68 S
o l f l | r | | l x
-28 18 48 70 188 136 168 138 220 258 288 318
TINE [NS)
CHANNEL: BI1YF2  FILTER: CH. CLASS 68 PEAK DATA: 9,53 LBF @ 211,60 NS, -262.88 LBF € 95,68 NS
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